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1.0 INTRODUCTION 

1.1 ilBSTPACT 

THIS PaoGRAS" IS k UARDtmRE aRIEMTED MACRO DIAGMOSTIC FOR THE 

CPU. THE SEaOENTIAL TEST STRUCTURE OF THIS OIASiJJSTIC SAS 
BEEN QPTimZEO TOWARDS THE SPECIFIC FLOATING POIHT PROCESSOR 
HARDWARE 0? THE FPll-E, AND ITS INTERFACE >-'ITH THE POP-11/50 
CPU. SPECIFIC ATTEHTiaH HAS BEEN DIRECTED AT THE EXPONENT / 
FRACTION DATAPATH PARTITIONING, "ADD-/S08-" INSTROCTIQM 
IMPLEMENTATION, AND THE "MOL-" ROM MULTIPLIER NETWORK. 
DIAGNOSTIC ERROR PRINTOUTS, AND SPECIFIC HARDWARE INFORMATION 
PROVIDED AT EACH TEST HEADER, FACILITATE MODULE LEVEL FAULT 
RESOLUTION TO THE FPll-E UNIT OH dOST POP-11/60 PROCESSOR. 

THIS DIAGNOSTIC IS INTENDED TO BE USED IN CONJUNCTION WITH THE 
EXISTING FLOATING POINT INSTRUCTION TEST PROGRA^S 
"MO-11-DQFPCA/B/C/D]-*"- 

1.2 REVISION HISTURlf 

THIS SECTION DOCU«IENTS ALL REVISIONS f4ADE TU THIS DIAGNOSTIC: 
REV. DATE WHV / HHERE / WHO 



AO Ol-SEP-77 INITIAL RELEASE 



2.0 REQUIREMENTS 



2.1 SaOIPMEHT 



1. PDP-11/50 STANDARD COMPUTER WITH MINI1UH 16K WORDS 

OF AN* »<e^Qa« IVPE (HOS, CORE), 

2. DLll-W LINE CLOCK / CONSOLE INTERFACE, AND 

3. FPll-E "HOT" FLOATING POINT PROCESSOR. 



2.2 STORAGE 



THE PR0G:?AM USES tJEMORY 0-45520(8). THE UPPER 2. OK *'ORDS ARE 
RESERVED FOR THE XXDP v|3MIT0R, IF SHPLOVSD. 
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2.3 PHELlMIN*af PSOGSA^S 

THE CPU, CACHE, AHD MEHORST TEST PSQGRAHS ^OST 3E RUN "IRST TJ 
VERIFY THE COSRECT OPERATIOM OF THE BASE MACHINE. THE 
FOLLOMIN? SEaUEKCE IS SUSGESTED: 

(1) OQKOA-* PDP-11/60 3ASIC LOSIC TESTS 

(2) DQKDB-* POP-11/60 TRAPS TEST 

(3) OaKKA-* PDP-11/60 CACdE DIAGMQSTIC 

(4) DZJUC-* PDP-11 0-124K KENORIf EXERCISER 

2.3.1 "FAULT RESOLUTION" OPERATION 

FOR 3KST FAULT ^^ESDLUTIOM, THE POP-11/60 "HARM" (MICROCODE) 
FLQATISG P3IMT ISSIROCriail SET TESTS HUST mi BE RUN, IN 
"WARM"-OHLY MODE CIE, SliR=(xxxxx3)3. THIS VERIFIES THE 
CORRgCT OPERATION OF THE BASE PROCESSOR FLOATING POINT SUPPORT 
MICROCODE; THIS 40ST BE DONE PRIOR TO RUNNING ANY "HaT" 
FLOATING ?3I!ir TESTS, AS THE FPll-E UNIT RELIES HEAVILY ON THE 
BASE PROCESSOR FOR SUPPORT FUNCTIONS (OPERAND FETCH/STORE, 
ETC.). THE "DQFPE-*" DIAGNOSTIC ASSUMES THAT THE "¥ARM" 
FLOATING PJINT PORTION J? THE BASE PROCESSOR (HARDilARE AND 
MICROCODE) IS FULLY OPERATIVE. 
THE FOLLOWING ORDER IS REQUIRED: 

(1) DQFPA-* FPU 3ASIC IRSTRUCTION TESTS 

(2) DQFPB-* FPU ADVANCED INSTRUCTION TESTS 

(3) DQFPC-* FPU INSTRUCTION EXERCISER 

THE FOLLOIilNS IS 3PII3NAL: 

(4) OQFPO-* FPU ADD/SUB/MUL/DItf RANDOM EXERCISER 

AT THIS POINT, "MD-11-DQFPE-*" SHOULD BE HON. 

TO CaMPL5rS THE TEST SEQUENCE, THE FLOATING POINT INSTRUCTION 
SET TEST PROGRAMS SHOULD NON BE RUN IN BOTH "WARM" AND "HOT" 
MOOES CIE, S'i(R=(xxxxxO)]. THIS IS NECESSARY TO PROVIDE 
COMPLETE TESTING OF THE FPll-E UNIT INSTRUCTION EXECUTION ASl) 
EXCEPTION HANDLING LOGIC- THE SUGGESTED SEQUENCE IS: 

(1) DQFPA-* FPU ijASIC INSTRUCTION TESTS 

(2) DQFPB-* FPU ADVANCED INSTRUCTION TESTS 

(3) DQFPC-* FPU INSTRUCTION EXERCISER 

(4) DQFPO-* FPU ADD/SUB/MOL/DIV RAN03M EXERCISER 

2.3.2 "COVERAGE ONLY" OPERATION 

TO aSTAIN ?ULL "OVERAGE 3F THE "WAPM" AND "HOT" FLOATING P3INT 
UNITS, 3»!.Y THE FOLLONIMG SHORTER TEST SEQCESCE 13 NECESSARY, 
USING SiilR=(xxxxxO): 

(1) DQFPA-* FPU fiASIC INSTRUCTION TESTS 

(2) DQr?3-* FPU ADVANCED ISSTRUCTUN TESTS 
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(3) DQFPF.-* FPll-E HUaOrflkHE OIAGMOSIi: 

(4) DQPPC-* FPU INSTRacriDH EXERCISER 

(5) DQ?PQ-* FPU UDO/SIJB/HUL/OIV RUSOGt EXEHCISSR 

3.0 'uOAOI'iJG P'?1C5D0RE: 

3.1 LOAOIUG/ STARTING VIA PAPERTAPE 

(1) LOAD PROGRAM INTO HEM3Ry USING ABS LOADER. 

(2) UaHO ADDRESS 200(3). 

(3) SET SaiTCHES (SEE SECtlOM 5.1) 

sR=(oooooo) IS WORST :ase test. 

(4) PRESS "CNTRL/START" T3 8EGIH. 

(5) PROGRAM TYPES IDetiTIFICATIOH HEADER (VGRIFf THAT THE 
CORRECT PRQGRA'4 HAS BEEM LOADED!), A*ID EXECDTIGN BEGINS. 

3.2 LOAOING/STARTING VIA XXDP 

(1) BOOT THE APPLICABLE XXDP LOAD DEVICE (RK, TC, 9P, ETC) 

(2) SET THE SWITCHES AS DESIRED (SEE SECTION 5.1) 
SR=(0a000O) IS WORST CASE TEST. 

(3) FROM XXDP MONITOR «IODE ("."), TYPE: 

.R 3FPSA0 

(4) program* types identification header (verify that the 
correct program has been loaded] ), and execution begins. 

4.0 starting ?r3c2durs 

4.1 control switch settings 

see secti3n 5.1 

switch register (000000) is horst case test. 

4.2 starting addrsss 

rm program must always be started at location 200cr). 

4.3 procam/opsrator action 
eithsr: 

(1) at the console: "1alt", ester (000200), "l3a0. addrtss", 

"cstrl/start" 

(2) '.R rtane' TQ XXDP *IONITaR 
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(3) 'LOAD niaie', 'START 200' TQ UPDATE PROGRAM CI 3R 2) 



5.0 
5.1 



OPERATING "RQCEDORE 



OPERATIONAL SWITCH SETTINGS 



THE DEFINITION OF THE SPECIFIC BITS IK THE SWITCH 
(EITHER HARDWARE OR SOFTiiARE) ARE AS FOLLJHS: 



REGISTER 



3«12=1 010000 



SW15=1 100000 HALT OM ERROR 

S«14=l 040000 L30P 3N CORREHTLy EXECUTING TEST 

SH13 = 1 020000 lUHISIT ERROR TfPEOUTS (iJKICH IS AN 

HESSAGE" RESULTING FRO<< AH ERROR 3ETE 

THE HAROUARE) 

IIIH13IT STATOS T«PEQOTS (WHICH IS A NO 

RELATED INFORMATIVE MESSAGE, SUTH A 

#XX») 

IKHIBIT ITERATIONS PER TEST 

SET=BELL OH ERRDR/CLEAR=BELL OH PASS END 

LOOP ON ERROR 

LOOP ON TEST HOWBER IN "$LPTST" 

I? SET, THEN THE TEST SPECIFIED BY TH 

HOHBER CONTAINED IN THE MEHORY WORD 

(SEE PROGRAM LISTING) HILL SPECIFY TBE 

TEST ON WHICH TO L30P. 
SW07 000200 1=16. BIT FP DATA TYPEDUTS 

0=SIGN/EKP/FRAC FP DATA TYPEOOTS 
SW06 000100 0=0ETAILED ERROR PRINT30TS 

l^SDHMARY ONLY ERROR PRINTOUTS 
SH05=1 000040 IF ERROR OCCURS AND LOOP-OH-ERROR (SM 

SET, FORCE A TIGHT-LOOP-ON-ERRDR TO OCC 



3W11=1 


004000 


SWIO 


002000 


SW09=1 


001000 


SW08=1 


000400 



"ERSOa 
CTED IN 

H-ERROS 
S "PASS 



e TEST 
SLPTST" 
DESIRED 



09) 
UR. 



IS 



5.2 PS OG SAM/ OPERATOR ACTION 

ONCE EXECUTION HAS BEGUN, HO OPERATOR INTERVENTION 13 
REaUIRED, OSLSSS IT IS DESIRED TO ALTER A SWITCH RiSISTER 
OPTION/ ETC. 

IF ALL IS WELL, THE PROGRAM TYPES ITS IDENTIFICATION UPON 

BEGINHINS; AND AT THE START OF EACH PASS, THE CURRENT PASS 

NOHBER (in OCTAL) IS ECHOED. NOTE THAT SETTING SW<12>=1 WILL 
INHIBIT THE TYPEOOT OF THE BEGIH AMD END PASS HESSA1SS. 

IF S*<10>=0, THE CONSOLS BELL WILL BE ROMS AT THE EMD OF EACH 
PASS. NOTE THAI ONLY SW<10> AFFECTS THE EELL SIN'^IMG AT E(iO 
OF PASS - SW<12> HAS NO EFFECT ON THIS FUNCTION. 

IF AS GRRJ? OCCURS DURING EXSCOTIOH, JlANY VARIATIDIJS IN ACTIOS 
ARE POSSIBLE DEPE<DI»r, UPON THE SWITCH SETTINIS: 
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Sir<15>=l KILL CAUSE THE CPU T3 HALT A.'TER AN SRS3S. 
SW<13>=1 HILL ALSO INHIBIT ANV ERROR ^ESSAGE TYPEQUT THAT 

ilaOLD OCCUR At TillS TIME. 
3H<I0>=1 HILL CAUSE THE CQBSOLE BELL TO BE RUNG ONLY HHSM 

AN ERROR IS DETECTED (AND NOT AT THE END J? A ?ASS). 
SH<9>=1 CAUSES THE P805RAM TO LOOP OB THE H3ST RECENT 

ERROR, AS LONG AS IT CONTINUES TO OCCUR. 
SH<5>=1 AHO Sil<9>=l HILL CAUSE THE DIAGNOSTIC T3 ESTER A 

TIGHT UaaP ON EJROR" CONDITION. THIS GEHERALLI^ HA13S 

UP THE PROCESSOR IN A FORCED LOOP ABOUT THE LAST 1-3 

FLOATING POINT INSTRUCTIONS EXECUTED. THE DIAGNOSTIC 

MOST aE HALTED AND RESTARTED AT 200(3) TO 3REAK OUT Of 

THIS LOOP. FLOATING POINT PROCESSOR TRAPS TO 244(8) 

ARE DISABLED, THE LINE CLOCK IS TURNED "OFF", AND THE 

CONTENTS OF MEHORY LOCATION "SFPBRK" ARE LOADED INTO 

THE ?P11-E mCRDBREAK REGISTER PRIOR TO ENTERING THE 

LOOP. AT THIS POINT, THE PROCESSOR CAN ALSO RE POT IN 

"MAINTENANCE CLOCK" MODE AND SIN'^LE MICRO CYCLED IN 

TaiS TIGHT LOOP. 

THERE ARE ALSO SEVERAL OIBER GENERAL USE FUNCTIONS DEFINED BY 
THE SHITCHES: 

SH<11>=1 HILL INHIBIT THE ITERATIONS (=400(10)) PERFORMED 

OF EACH TEST ON PASSES 2,3,4, ... THRO THE PROGRAM. 
SH<14>=1 CAUSES THE PROGRAM TO LOOP INDEFINATELY ON THE 

CDRRSNTLY EXECUTING TEST. 
SH<8>=1 CAUSES THE PROGRAM TO CONTINUE EXECUTION AS 

NORMAL, EXCEPT HHEH THE CONTENTS OF MEMORY HORD 

"$LPTST" MATCHES THE NUMBER OF THE TEST CURRENTLY 

EXECUTING. AT THIS POINT, THE TEST IS LOOPED ON 

INDEFIHATELY, UNTIL EITHER SH<8>=0 OR "SLPTST" IS 

CdANGEO. NOTE TdAT IF "$LPIST" DOES NOT MATCH THE 

TEST SOMBER OF ANY TEST, THE CONTENTS OF "$LPTST" ARE 

EFFECTIVELY IGNORED, AND EXECUTION PROCEEDS NORMALLY. 

5.0 ERRORS 

6.1 FORMAT OF MESSAGES 

S.1.1 ivRROR sfESSASe FORMAT 

THE FIRST LINE IS A BRIEF MESSAGE THAT EXPLAINS HtilCH ERROR 
HAS DETECTED (EG, AH ERROR IN THE EXPECTED CONTENTS OF A 
"MULTIPLY 33M" ON THE "MULNET/KIO" MODULE). 

THE SECOND LINE CONSISTS OF DATA HEADERS TO IJENTIFY THE 
VALUES TYPED OUT ON LINE THREE. THESE KESDER3 «ILL EITHER BE 
OF THE FORM "EXPECTED" AND "RECEIVED" DATA, OR HILL 3E A 
MNEMONIC NAME OF A HORD LOCATION IN MEMORY OR R£"ISTERS. AT 
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THE ACTUAL "SRROR CALL" LOCATION IN THS DIAGNOSTIC LISTIN-J 
(FRO.>< "SE3SPC" LaCAriOH), EACH HEADER IS OaCOMENTEO AS 13 ildKf 
IT SPECIFICALLy CQHIAINS. 

THE THIRD LIME DISPLAYS THE C3MTEHT3 OF THE LOCATIONS 
SPECIFIED iii LIME TWO AS SIX DIGIT OCTAL HUHBERS. NOTE THAT 
ALL DATA DISPLAYED IN AMY MESSAGES ARE OCTAL HOHBERS. 

LIMES FOUR THRO — (AS ><A»Y AS NECESSARY) COMTAISIIiG FLOATING 
POINT FORMAT DATA NAY ALSO BE PRIBTED. THEY ARE OF THE FORN: 

"REGISTER/LOCATION = C2W/41I FP DAIA3" 

Sii(07 (SEa SECTI3H 5.1) GOVERNS THE FORMAT 3? THE DATA 
TYPEOOTS. 

AS EXPLAINED I» SECTIOII 5.2, SETTIMG SW<13>=1 i(ILL SOPPRESS 
THS TYPING Of THESE MESSAGES. 
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SEQ 0009 



6.1.2 



FLOATISG ?3IHr OAT* FORMATS 



?LOATIMG P3IHT STATUS IIOHO (FPS)! 



BIT## OCTAL 
IS 100000 



14 



10 



4 

3:0 



040000 



13:12 

11 004000 



002000 

001000 

000400 

000200 
000100 
000040 
000020 
000017 



FONCTXOH 

FSR - FLOATIHG ERROR FLAG 

3ST *HgS EITHER ?ia¥, ?I0, ?IV, FIC SMArlLED 

A8D APPROPRIATE EXCEPTIOD 0CCURRE3. 

FID - FLOATIMG DISABLE INTERRUPTS 

HO FP INTERROPTS TO SECTOR 244(8) IF SET. 

NOT OSED (ZEROES) 

FIUV - FLOATING UNDEFIMEO VARIABLE INTERRUPT 

IF SET, (-0) HEHORSr DATA IS ERROR 

FIO - FLOATING INTR UNDERFLOW 

I? SET AND UNDERFLOB, SET PER, SiaRE AHSHSR, 

EXPONENT HRGHG BY 4'400(B) 

IF CLEAR AND ONDERFLOii, ANSHER <— ZERO 

FIV - FLOATING OVERFLOW INTERRUPT 

IF SET AND OVERFLOM, SET FER, STJRE ANSWER, 

EXPONENT WRONG BY -400(6) 

IF CLEAR AND OVERFLOW, ANSWER < — ZERO 

FIC - FLOATING INTEGER CONVERSION INTERRUPT 

I? SET AND "STCFI" ERROR, ANSWER <-- ZERO, SET 

ERROR 

IF CLEAR AND "STCFI" ERROR, ANSWER <~ ZERO 

FO - FLOATING MODE 

1=D3U3LE, 54 BIT OPERANDS (4N) 

0=SIHGLE, 32 BIT OPERANDS (2W) 

FL - INTEGER NODE 

l=LaNG, 32 SIT INTEGERS {2W) 

0=SHORT, 16 BIT INTEGERS (IW) 

FT - ROUND/TRUNCATE MODE 

1=TRDHCATE RESULTS 

0=R3UH0 RESULTS 

FKM - PUT FPll-E ONLY IN MAINTENANCE >1QDE 

ALL THIS DOES IS TO ALLOW A HFP mCROBREAiC 

TRAP TO DCCOR. 

FN-FZ-FV-FC - FL3ATING CONDITION CODES 



FLOATING EXCEPTION CODES (FEC): 

OCTAL SHABLE 

00 (NONE) (NOT USED) 

02 (NONE) FP OPCODE ERROR 

04 (WaNE) FP DIVIDE-BY-ZERO ERROR 

05 W/FIC F? INTEGER CONVERSION ERROR 
10 W/FIV FP OVERFLOW ERROR 

12 W/FIU FP UNDERFLOW ERROR 

14 W/Fiav FP UNDEFIN5O-VARIABLE/(-0) ERROR 

15 «/FN«4 FP 4AINrENANCE TRA? 
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FLOATISG PJISr DATA: 

IN ?l,0»T !43DE {FD=0), IS 2-15. BIT WORDS, 32. 3ITS 
IN OOOBLE NODE (FD=1), IS 4-16. BIf WORDS, 64. BITS 

FIRST WORD: (BOTH F, D ^ODES) 

315=SieN OF NOHBEH (1/-, 0/*) 

B14:07=EXPQ»EHT, 8. BITS, FRQ« -12B./+127. 

B06:00=FaACriON, 7. BITS 
SECOND HORD: (BOTH F, D H3DES) 

B15:00=FRACriOI, 16. BITS 
THIRD, FOURTH WORDS: (OIILV D MODE) 

915:00, B15:00=FR»CTIQII, 32. BITS 

IN F MODE, THE COMPOSITE 24. BIT FRACTION 
IS FORMED By: 

.llCWaRDl-BIT<06:Oa>J|CWaR02-3ir<15:OQ>3 

IN D MODE, THE COMPOSITE 56. BIT FRACTION 
IS FORMED BV: 

.l«CH[IRDl-BIT<06;00>3»CHaR02-BIT<15:00>] 

#CWORD3-BIT<15:00>]#CWaRD4-flIT<15:00>] 

FOR A MORE DETAILED EXPLARITIOH OF FLOATING POINT DATA F3RMATS 
AND OPERATIONS, SEE THE PDP-11/60 PROCESSOR HANDBOOK SECTION 
OH THE FLOATIHS POINT INSTRUCTIOI SET. 

i.2 RECOVER? 

ALL ERRORS DETECTED BY TSE DIAGNOSTIC WILL BE HANOLEO THRO TUB 
"ERROR XXX" TRAP MECHANISM. THOS APPROPRIATE MESSAGES / DATA 
WILL BE PRINTED ON THE C3HS0LE TELETlfPS TO INFORM THE USER AS 
TO THE SOURCE OP THE ERROR CONDITION. BESIDES THE "NORMAL" 
ERROR CALLS PRESENT AS PART OF EACH INDIVIDUAL TEST, THE 
FOLLOUIRS CALLS AiiE ALSO PRESENT TO HANDLE HI SCELLANEOOS 
CONDITIONS: 

1. TRAP-ro-"4" HANDLER - IF AH "UNEXPECTED CPU ERROR" 

CONDITION OCCURS, THIS ROUTINE WILL GAIN CaSTROL, PRINT 
AN APPROPRIATE MESSAGE, AND "ATTEMPT" TO RETURN CONTROL 
WHERE IT LEFT OFF (TRY TO IGNORE ERROR). 

2. TRAP-rO-"10" HANDLER - IF SOME TIfPE OF "RESERVED 

INSTRUCTION" TRAP OCCURS, THIS ROUTINE SILL GAIM 
CONTROL, PRINT AN APPROPRIATE MESSAGE, AND "ATTEMPT" TO 
RETORB CONTROL WHERE IT LEFT OFF (TRY TO IGHaRS ERROR). 

3. TRAP-Ta-"114" HANDLER - IF EITHER A MEMORY / CACHE / WCS 

(IF PRESENT) PARITY ERROR OCCURS, THIS ROUTINE WILL GAIN 
CONTROL, PRINT AN APPROPRIATE MESSAGE, AND "ATTEMPT" T3 
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RETURN CQBTROL WHERE IT LEFT OFF (TRY IQ IGHORB ERROR). 

4. TRAP-rO-"244'« HABOLER - THIS ROOTUIIi HHJIDLES "FLOATIHG 

POIST EXCE?riQN TRAPS", WHETHER OSEXPECTED 3R EXPECTED. 
UNEXPECTED TRAPS GENERATE AN ERROR MESSAGE IMMEOIATELV; 
EXPECTED TRAPS RETURN TO THE TEST IN PROGRESS, TO 
COMPLETE THE TEST. 

5. TRAP-rO-"JTHER. VECTOR" BANOLER - AN¥ OTHER TRAP TO AM 

UNUSED VECTOR IN THE RANGE 000(8)-776(8> IS BANDLEO BV 
THE "SCOPE/ERROR" UNEXPECTED t/0 TRAP CODE. AN ERROR 
MESSAGE IS PRINTED, AND CONTROL RETURHS WHERE 
INTERRUPTED. THE INTERRUPT IS EFFECTIVELV IGNORED. 

5. "PROCESSOR HONG" RECOVERY - IF THE LINE CLOCK SERVICE 
ROUTINE "OBSERVES" THAT THE PROCESSOR HAS BEEN EXECUTING 
A SINGLE INSTRUCTION (POINTED TO BV THE RETURN PC) FOR 
THE LAST 6 CLOCK TICKS (.1 SECOND), THE "PROCESSOR HOSG: 
LINE CL3CK TIMEOUT" ERROR IS GENERATED. THIS SHOULD / 
COOLO CONCEIVABLf ONLV HAPPEN IN A FLOATING POINT 
INSTRUCTION, HDNG IB THE PROCESSOR / FPH-E "FLP.GO / 
FP.ACK" HANDSHAKE SEaOEHCE. CONTROL RETURNS TO THE 
"H0N5" INSTRUCTION AFTER THE MESSAGE. 

6.3 CAUSES 

THIS DIAGNOSTIC PROGRAM HAS BEEN ORIENTED TOWARDS THE SPECIFIC 
HARDWARE ARCHITECTURE OF THE PDP-11/60 PROCESSOR AND THE 
FPll-E. TO THIS END, HARDWARE INFORMATION IS INCLUDED WITHIN 
EACH TEST HEADER THAT ATTEMPTS TO DETAIL WHAT LOGIC IS TO BE 
CONSIDERED "UNDER TEST" DURING EACH TEST. THIS INFORMATION 
HAS BEEN ORGANIZED ON A MODULE BY MODULE BASIS (IE, K2-K7 
PROCESSOR, K3-K11 FPll-E) TO FACILITATE MODULE LEVEL FAULT 
RESOLUTION. AN EXAMPLE FOLLOWS (NEXT PAGE): 
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HODULE/GRROR IHfQ: 

PNUA/K8 

HHETSUS-EMABLE-LOGIC, 'MPP'-EXEC, CROH/LillCHES 

FEXP/K9 

MHETREG-CLK, MMEI-ALU-COMTRQL, HIER/>4»ND-FUNCTIOII-CO«irRaL, 
HIER/«illlD-Ct.OCKS, 'NPF'-EXEC, CROM/LHrCHES 

FMOL/KIO 

HIER-REG/MUX-(B¥TE4), !4AII0-REG-{LOtl28), MOLXX-RQMS, 
CNTR-RONS, SDN-RES, CARRV-REG, HWET-ALO 

FALU/Kll 

CPREVIOUSLY VERIFIED] 



THE COHHENTS FOLLOVIHG EACH NaDDLE OESISMATOR (lEr FEXP/K9) 
SPECIFV THE LOGIC "UNDER TEST" OH THAT MODULE (BV THIS TEST). 
HOT LISTED IS THAT LOGIC THAT HAS ALRGADV BEEN VERIFIED / 
TESTED, AND LOGIC THAT HAS NOT VET 3EEH TESTED, JOT HILL 3G 
CHECKED IN SOBSEQUEHT TESTS. 

TWO OTHER TYPES OF ENTRIES MAT ALSO BE PRESENT: 

CESSEHTIILLV HONE] - IHPUES THAT, At THIS TIHE, THERE 
IS HO LOGIC ON THIS NOOOLE THAT IS 
TO BE CONSIDERED "OHOER TEST". 

CPREVIQOSL? VERIFIED! - IMPLIES THAT, AT THIS TIME, ALL 
LOGIC ON THIS PARTICULAR XODOLE 
THAT IS BEING EHPLOVED HAS BEEN 
PREVIOOSLV VERIFIED TO 3E It AN 
OPERATING CONDITION. 



7.0 PESTPICTI3NS 

7.1 STARTING 

THE PROGRAM MUST iE STARTEO AT LaCATIOM 200(8) ALrf»*S. 

7.2 OPERATIONAL 

THER5 *RE SO 3PSBATI0MAL RESTRICTiaNS. 
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3.0 HtSCELLUNEOUS 

3.1 EXECUTION TIME 



ATSRAGE GXECOriON TIHE PER PASS 
KODEL SHORTEST PASS LONGEST PASS 

PDP-11/60 tf/FPll-E 0:10 1:45 



TIMES SPECIFIED AS (MINUTES): (SECONDS) 
SHORTEST PASS ::= PASS^l, NO ITEPATIOHSr USING: 

SilR=(004000) FOR PDP-11/50 H/FPll-E 
LONGEST PASS ::= PASS>=2, 400. ITERATIONS/TEST, USING: 

SVR=(000000) FOR POP-11/60 W/FPll-E 



8.2 STACK POINTER 



THE STACK POINTER IS SET TO 1200(3) AT THE START 3F EKCH PASS. 
IF ALL IS OPERATING CORRECTLY, IT SHOULD ALSO BE THIS VALUE AT 
THE START OF EACH TEST, AND AT THE END OF A PASS. 



3.3 POifER FAIL 



tHE TESTS MAY BE POHER FAILED AT ANY TINE. HHEN POHER IS 
RESTORED, "POWER" IS TYPED OV THE CONSOLE AND EXECUTION IS 
RESUMED AT THE ENTRY POINT FOR A NEH PASS, JUST PRIOR TO 
"TEST 1". THE OXAGHDSTIC CANNOT CONTINUE FROM HHERE II MAS 
INTERRUPTED, AS THERE IS NOT SUFFICIENT TIME TO SAVE THE 
CDHPLETE STATE OF THE FPll-E CIE, ALL VOLATILE REGISTERSa 
DURING A P3HER fklf. SEQUENCE. 

NOTE THAI THE "VOLATILE" SNITCH REGISTER CONTENTS ARE SAVED 
AND RESTORED FR3H THE STACK IN A POHER FAIL SEQUENCE; 
THEREFORE THE SillTCa REGISTER SETTINGS SHOOLO NOT 3g LOST OVER 
A POHER FAIL. 



9.0 PROGRAM DESCRIPTI3N 



9.1 ORGANIZATION 



THESE PR33RAMS ARE ORGANIZED AS MUCH AS POSSIBLE IN 4 
STRAIGHTFORWARD, LINEAR MANNER. THE MAIN BODY OF CODE IS 
STRUCTURED AS FOLLOWS: 
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CD IMITIALIZATI3S 800TIHE 

- SETS UP VECTORS, TYPES HEADER, ETC. 

(2) NAIH BODV OF TESTS 

- IKLIIIE TEST CODE, IHLIBE TEST CALLS 

(3) END OF PASS RQOTIME 

- END OF PASS PROCESSIMG 

(4) aVE»d£AD aODTINES 

- SERVICE SOBROOTINES ( TYPEOOT,ETC. ) 

KHEREVER FEASIBLE, CDHNOil SECIOIIS OF CODE FOR MIDELV USED 
FUNCTIOHS ARE CONDENSED INTO SUBROOTIMeS TO CONSERVE MEMORY. 
THE "TRAP" INSTROCTION, AND TBE TRAP DECODER SQUTIHE, IS THE 
OSUAL HETHOO OF INVOKIHG THESE ROUTINES. THIS IilCLUDES NOT 
ONLY STANDARD SERVICE ROUTINES (SUCH AS SCOPE, ERROR, AMD 
ASCII TYPEODT), BUT ALSO SOME SPECIALLY DEVELOPED MULTIPLE 
WORD ARITHMETIC (ADO, SOB, CHP, ASH) AND SERVICE (ERROR LOOP, 
ETC) ROUTINES. 

9.2 TEST DESCRIPTION 

9.2.1 TEST SEQUENCE 

THIS DIAGNOSTIC HAS BEEN STRUCTURED TO PERFORM ITS TESTS IN 
TBE FOLLOWING SEQUENCE: 

1. BASE PROCESSOR SPECIFIC 

2. BASE PROCESSOR / FPll-E INTERFACE 

3. FPll-S INSTRUCTION DECODE, SEQUENCING / CONTROL 

4. FPll-E EXPONENT DATAPATH / CONTROL 

5. FPll-E FRACTION DATAPATH / CONTROL 

6. FPll-E ROM MULTIPLIER DATAPATH / CONTROL 

7. FPll-E EXCEPTION CONDITIONS 

8. FPll-E MAINTENANCE INSTRUCTIONS, FUNCTIONAL TESTS 

9.2.2 TEST SUMMARY 

THE ?OLL0HIMG IS A TEST BY TEST SUMMARY OF THE DIAGNOSTIC. 
EACH TEST NUMBER AND TITLE IS AS IT APPEARS IN THE ACTUAL 
DIAGNOSTIC LISTIWj. 

B^SE MACHINE ONLY TESTS 

n BM/ HHAMI AND FLAGS INIT 

T3 BM/ ?LAGS AND IN3TR1 FP DECODE 

T4 BM/ ?P CMST RESTORE 

T5 BM/KFP ILLEGAL INTERNAL ADDRESS TEST 
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BASE MACHINE / FPll-E IHTERFftCE 

T5 an/ HFP F'LPSO-?P»C!C> SHWC-GRIKT 

17 BH/ HFP UBREAK SRVC CODE 

TIO BM/ AT? ENABLE/DISABLE, FP INSTR DE::0DE 

FPll-E IHSTRDCTiail DECODE 

Til IFQRK{LEFI), -E{ AB0+S0B)*M03 FP ISStR DSCDOS 
T12 FIBB IMMEDIATE-H ADDRESS HODE DE:ooe 
T13 UfLUH - FPIMIT, F-HODE 
T14 OFUa* - FPIiir, D-SODE 

FPll-E SXPQHEMI DATAPATH 

T16 EXPNT, ESPAD.BCACO/31 DATAPATH 

T17 EXPHT, ESPAO.ACACO/3] DATAPATH 

T20 EXPliT, ESPA0.3CAC4/51 DATAPATH 

T21 EXPUr, "LDEXP/STEXP" FPIM«UX<DOOr) DATAPATH 

T22 EXPIfT, ESPAD.B AODRESSIHG VIA RCDFl AHO RCSFJ 

T23 EXPtir, ESPAD.A ADDRESSIHG VIA RCDF3 AND RCSFl 

T24 EXPNT, (EA=0, EB=0) li/"CMPF" 

T25 EXPNT, (eA=0.aR.EB=0) ll/"NOLF" 

T26 EXPNT, (ER=0) UfkBSF- 

T27 EXPNT, EALD AOD/CARRIT LOGIC HfHUL?" 

T30 EXPHT, COONTER/PRE-SHFT-QOOT KITH "MAS" 

FPll-E ADD/SOB-MOOEO OBCODE/FLONS 

T31 IFORKC(AOD+SDS)*N0], SDHPATH/H0*R(6+7) DECODE 

T32 IFQRKC(ADD-»SOB)*MO], EXPIIT(A«B)=ZERa DECODE 

T33 IFORKC(ADD«SDB)*H03, EXPNT. RANGE. CODE ROM CONTENTS 

FPll-E 'RACTIOS DATAPATH 

T34 FRACTION, FPI««OX-IKBOF-FSPA0HUX-FSPAD-FPOaT'40X 

DATJIPATH, VIA "LOF/STF" 
T35 FRACTION, 60. BIT DATAPATH, VIA "UDD/STD" 
T36 FRACTION, FSPAD DATA PATTERNS, AC0-AC5 
T37 FPINIT/FP.EmT.{E/F)/FSPAO EXACT. ZERO 
T40 FRACTION, FSPAD ADDRESSING VIA RCDF] AND RCSFl 
T41 FRACTION, FSPADCCDl.iRITE/AOORS-FORCE: OSING "LDF" 
T42 FRACTION, FSPADCCD3. WRITE/ AOORS-FORCE: OSING "STCFD" 
T43 FRACTION, FSPADCCDl. NRITE/ AODRS-fORCE: OSING "STCOF" 
T44 FRACTION, FSPADCCD3.HRITE/ADDRS-F0RCE: OSING "LDCOF" 
T45 FRACTION, FSPAOCCO^.NRITE/ADDRS-FORCE: OSING "LOCFD" 

FPll-E jfRACTION, SHIFTER DATAPATH AND C3NTRQL 

T46 SHIFTER/NORMK, NITH "MNS" 

T47 SHIFTER, LEFT(2*4) OF (200,0,0,0) 

T50 SHIFTER, RITE(l.-ll.) OF (0,0,0,0) 

TdI FRACTION, FALD FSPAD. IN. MOX BIT(59l58) 

T52 FPINIT/FP.EHir.F/CLRX EXACT. ZERO "01" IN Bir{59:58) 

T53 SHIFTER, RITE(4,5,6,7/1,9)C«AS3 RIPPLE-A-l 

T54 SHIFTER, [.E?T(2+(1,2,3,4))CHNS3 RIPPLE-A-l 

FPll-E fRACTIOM ALU TESTS (ADD) 

T55 FALD/FEXP, F/D-R/T M3DE SELSCT 
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T55 FRACriaji, FALU ADO/CARRV LOGIC lillH "ADDO" 

FPll-E AD0/SO3 HODE-0 IHSTR. EXECUTIOH 

157 IFaRiC/(A00>SU3)*M0 "AOOD"*-!lO EXECUTE 

FPll-E FRACTIOB, DATAPATH LEFTOVERS 

T60 "DIWF" EXEC, DIVIDE M/IHBOF-AR. SHIFT, FSPAD. SELECT 
T51 "LDC.I.F" EXEC, FPIMMUX/DQUT, SHIFT/MORHALIEE 

FPll-E >tDLIIET OATAPATrt AND CONTROL 

T62 MULNET, BASIC DATAPATH 

T53 KULKST, XULTIPLK RQM CaHTEMTS 

T64 HOLHET, SUN/CARRV REGISTERS, COONTER RO!l CONTENTS 

T65 MOLMET, SIER REGISTER OATA/SBIFTING 

T66 HULNET, HAND REGISTER OATA/SHIFTINS 

FPll-e SXP39ENT, EXCEPTIOI CONDITIONS 

T67 EXPMT, ECR AND FCCR EXCEPTION/HFP(CC) CONDITIONS 

fPll-E HAINTENANCE INSTR. TESTS 

T70 'MPP- HAINT. INSTR - FUNCTIONAL TEST 
T71 'HNS' WAINT. INSTB - FUNCTIONAL TEST 
T72 'MAS' HAINT. INSTR - FUNCTIONAL TEST 

9.3 SUBROUTINE ABSTRACTS 

9.3.1 TRAPCATCHER 

THE TRAPCATCHER IS I SERIES OF INSTRUCTIONS OCCUPVINC THE 
INTERRUPT VECTOR AREA OF MEMORY. IT CONSISTS OF THE SE9UENCE: 

.rfORD .^2 fPC AFTER TRAP 
.KORD lOT ;PS AFTER TRAP 

PLACED AT EACH VECTOR ADDRESS IN LOCATIONS 4-776(8) 3F 
HE«IORV. THE FIRST WORD OF EACH PAIR ("PC AFTER TRA?") 
POINTS TO THE SECOND WORD, WHICH SERVES A DUAL PURPOSE 

AS 

(1) THE liEH LOADED PS, AND 

(2) THE NEXT INSTRUCTION TO EXECUTE (IOT=SCOPE). 

WHEN THE PROGRA^ IS EXECUTING, AN? REQUIPED VECTORS ARE SET 
OP IN THE VECTOR ARSA WITH APPR3PRIATE VALUES; THE OTHERS 
BEING LEFT IN THE "TRAPCATCHER" STATE. THUS, IF AN 
ONEXPeCTED TRAP EVER OCCURS I(J THE MACHINE, IT WILL 3E 
CAUGHT, AND THE HACHIHE WILL ENTER THE SCOPE R3UTINE. THE 
SCOPE S3UTINE WILL THEN DETECT THAT THE RETURN PC IS FRJ< 
THE TRAP CATCHER AREA, AND EXIT TO THE ERROR RQUTINE TO 
PRIST AS APPROPRIATE ERROR MESSAGE, INDICATING AM UNEXPECTED 
TRAP OCCURRED. 
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9.3.2 SCOPE ROUTINE - SSCOPE 

THE SCOPE HOOIIHE IS EBTEREO FROM THE FIRST IHSTROCTIOH OF 
EACH TEST IS THE PJOGRim. (BOTE TBIIT B? OEFIHITiaH, A "TEST" 
WILL BE DESIGHIiTED AS THE SECTION OF CaOE BETMEEN TWO "SCOPE" 
STATEMENTS.) THIS ROOTIHE PROVIDES THE OVERHEAD CODE NECESSARY 
TO IMPLESIEMT SEVERAl. OF THE SWITCH REGISTER CQHTRai. QPTIOHS. 
UPON ENTRANCE TO A TEST, THE SCOPE STATEMENT AT THE BEGIMHIMG 
SETS OP CERTAIN LOCATIONS (SEE BELOW) TO SPECIKV TSE uURRBNT 
TEST NONBEP AND LOOPING ADDRESS (FOR ITERATIONS). CONTROL IS 
THEN PASSEB TO THE ACTOAL TEST CODE, PERFORMING THE DESIRED 
TEST. UPON EXIT, THE SCOPE STATEMENT OF THE NEXT TEST IS 
ENTERED, WHICH DETERMINES WHETHER TO (1) LOOP BACK TO THE 
PREVIOUS TEST (EG, FOR ITERATIONS) OR (2) INITIALIZE FOR THE 
NEXT TEST (AS DESCRIBED EARLIER, ABOVE). 

ENTRANCE TO THE SCOPE RaOIINE IS VIA AN "IQT" TRAP CALL 
THROUGH LOCATION 20(8). (FROM THE SCQPE=IOr ESDATE). 
DEPENDING UPON THE SWITCH SETTINGS (SEE 5.2), CODE IS PRESENT 
TO: LOAD THE FPU 1ICR0 BREAK REGISTER, LOOP ON THE CURRENTLV 
EXECUTING TEST, LOOP OH A SPECIFIC TEST, PERFORM ITERATIONS OF 
EACH TEST, AND SET UP ADDRESSES FOR POSSIBLE LOOPING OH 
ERRORS. IMPORTANT VALUES USED IN THIS ROUTINE ARE: 

SMXCST - MAXIMUM NUMBER OF ITERATIONS PER TEST 
(GENERALLY WILL BE 400(10)) 

STSTNM - A COUNTER INDICATING THE NUMBER (1-377(8)) OF 
THE TEST CURRENTLV BEING EXECUTED 

SLPADR - CONTAINS THE ADDRESS TO WHICH THE SCOPE 
ROUTINE WILL LOOP, IF THE CURRENT TEST IS 
BEING LOOPED UPON 

SLPERR - CONTAINS THE ADDRESS TO WHICH THE ERROR 
ROUTINE (SEE 9.3.3) WILL LOOP, IF AN ERROR 
OCCURS AND THE LOOPING OM AN ERROR OPTION IS 
SPECIFIED IN THE SWITCHES. SET UP BY SCOPE, 
GENERALLY WILL BE THE SAME AS SLPADR, ABOVE. 

9.3.3 ERROR ROUTINE - $ERROR 

THE ERROR ROUTINE IS ENTERED WHEN THE TEST CODE HAS DETERMINED 
THAT AN ERROR HAS OCCURRED AS PART OF A TEST. THROUGH USE OF 
THIS ROUTINE, THE TEST HAS A MEANS OF SIGNALING AN ERROR TO 
THE OPERATOR/MONITOR? AND IMPLEMENTING THE CONTROL FUNCTIONS 
FOR HALTING OH ERROR, BELL ON ERROR, ABO LOOPING ON ERROR. IS 
ADDITION, THE ERROR ROUTINE HAS THE PROVISION TO TYPE OUT ON 
THE OPERATOR'S CONSOLE A HESSA3E BRIEFLY EXPLAINING THE ERROR, 
AND SOME OF THE MOST PERTINENT DATA VALUES TO HELP DIAGNOSE 
THE CAUSE (SEE SECTION 0.2). 



THE CALLING "lECHANISM IS SIMILAR TO THAT EMPLOYED FOR TdE 
SCOPE ROUTINE (VIA A TRAP), EXCEPT IN THIS INSTANCE, THE "EMT" 
INSTRUCTION IS USED, TRAPPING THROUGH LOCATION 30(B). (HOTS 
THE EQUATE ERROR N=EMT N). THE LOWE'? BYTE OF THE EMT 
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IHSTi^OCTiaM IS CAPABLE 0? TRUHSMITTIHG A NUMBSS "RJ'i 0-377(8), 
WHICH WILL BE TERMED THE "ERROR ITEM NUMBER." THIS NUMBER 
DETERMIJIES WHICH ERROR MESSAGE, AND ASSOCIATED DATA VALOES 
HILL BE TifPED QOT WHSB A PARTICULAR ERROR IS SIGNALED. IF 
THIS HOMSEil IS ZERO, JUST THE PC OF THE CALLIN3 "ERROR" 
mSTRUCTION WILL BE T«PED, OTHERWISE, THE NUMBER IS USED AS AN 
INDEX THROUGH THE ERROR TABLE ($ERRT8) TO FIND THE APPROPRIATE 
IfALUES TO TlfPE (SEE PROGRAM LISTING FOR FURTHER DETAILS). 

IHPQRTAHT VALUES USED IN THIS ROUTINE ARE: 

EREGO THRtl ERSG7 - CONTENTS OF GENERAL REGISTERS RO 

THRU R7 JUST BEFORE ERROR CALL 
SERTTL - CUMULATIVE NUMBER OF ERRORS ENCOUNTERED TO 

DATE 
SERRPC - CONTAINS THE PC OF THE "ERROR" INSTRUCTION 

JUST EXECUTED 
SLPERR - CONTAINS THE ADDRESS WHICH WILL BE LOOPED 

UPQH FOR THE ERROR LOOPING FACTLIT? 

9.3.4 ERROR MESSAGE TfPEOUT ROOTIHE - STYPERR 

THIS ROUTINE (STYPERR ENTRY POINT) IS CALLED BY THE ERROR 
PROCESSING ROUTINE DESCRIBED IN 9.3.3 ABOVE. ITS PURPOSE IS 
TO IMPLEMENT THE ERROR MESSAGE/DATA VALUE ERROR TYPE3UT 
FACILITY. THE SOBROOtlWE WILL, GIVEN THE INDEXIN3 BYTE FROM 
THE ERROR CALL IWSTRUCTIOK, PICK UP THE CORRECT ERROR MESSAGE 
VECTOR FROM SERRTB (ERROR TABLE), AND TYPE OUT THE ERROR 
MESSAGE, DATA HEADER, AND DATA VALUES 01 THE COHSOLS. 

9.3.5 TYPE ROUTINE - $TYPE 

THIS ROUTINE IS THE STANDARD SYSTEM TYPEOUT ROUTINE FOR ASCII 
SIHGLE-CHARACTER-PER-BYTE STRINGS. IT IS CALLED THROUGH A 
TRAP INSTRUCTION WITH THE NEXT WORD CONTAINING THE ADDRESS OF 
THE FIRST CHARACTER IN THE STRING. TYPING TERMINATES WHEN AN 
ALL-ZERO BYTE IS FOUND. HORIZONTAL TAB STOPS ARE ALSO 
AUTOMATICALLY PLACED. 

9.3.4 OCTAL NUM3ER TYPE ROUTINE - STYPOC 

THIS ROUTINE CONVERTS THE TOP NUMBER OH THE STACK TO A 6-DI3IT 
OCTAL REPRESENTATION, AND TYPES IT ON THE CONSOLS USING THE 
TYPE ROUTINE STYPE. SEE LISTING FOR OPTIONS AND FURTHER 
DETAILS. 

9.3.7 PDilER OP AND DOWN PDUTIMES - SPKRUP AMD $PHRDH 

THESE TWO ROOTIHES ARE ENTERED FOR THE POWER UP AHD DOWN 
CONDITIONS, RESPECTIVELY. THE POWER DOWN ROUTINE (SPWRSN) 
SAVES THE GE»E'?AL REGISTERS AND STACK POINTER. THE OQHER Uo 
ROUTINE (J?«RUP) CORRESPONDINGLY RESTORES THE REGISTERS, STACK 
POINTER, AND TYPES THE MESSAGE "POWER- WHEN Pews'? IS RESTOOfiO. 
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![!^.u!2'"JI[^'-^ IMTB9NAL SKITCH REGISTER IS ALSO SAV BD/IESTO-^ED 
By THIS ROOTIME. THE DIAGMOSTIC RESTARTS AT THE E!IT«» PGIMT 
FOR A NEW PASS AFTER A POKER FAIL / RESTART SEQUEHCE. 

9-3.9 END OF PASS ROOTIHE - SEOP 

THE END or PASS RSOTINE COOHTS THE liniiBE» np Ojiccpc aBpenou<^n 
rlllL.J^^ BELL/TlfPES A MESSAGE "(1? ENABLM); ' ^^""aLSO 
IHTERFACES TO THE MONITOR, IF PRESEMT. 

9.3.9 OSER HOOTHES 

THIS SECTIOli SlfES A SHORT DESCRIPTIOW OF THE FOUCTlail OF EACH 
OF THE USER DEKIKED TRAP-CALL SDBRaUTIBES. SEE THE OIACNOSTIC 
LISTING FOR A COMPLETE DESCRIPTIOII OF EACH SOBROUTIME'S 
FOMCTIOB, OPERAMD FORMAT, ETC. 

--ARITHMETIC R30TIIIES~ 

ASH64M -4il/54.BIT ARITHMETIC LEFT/RIGHT SHIFT 
ASH64I -4W/64.BIT ARITHMETIC LEFT/RIGBT SHIFT 
S0B64M -411/64. BIT SUBTRACT 
CMP64M -4H/64.BIT COMPARE ES/tE 
CMP32M -2W/32.BIT COMPARE EQ/ME 

—PROCESSOR TRAP CATCHERS— 

SETDH/CLROK -BSA8LE/DISABLE LIIIE CLOCK ESCAPE TRAP 
SETUB/CLRUB -EMABLE/DISABLE PROCESSOR MICRO BREAK ESCAPE 

TRAP 
SETFP/CLRPP -EMABLE/DISABLE FLOATIIIG POINT ESCAPE TRAP 

—HISC. SERVICE-- 

ERRPIIT -SETUP "$LPERR" ERROR LOOP ADDRESS 
LOOPMT -SETUP "SLPAOR" SCOPE LOOP ADDRESS 
CBDSES -COBOITIOBALLr SETUP "SESCAPE" ERROR LOOP ADDRESS 

—MISC. FP SERVICE— 

SGLDAT -GENERATE 2II/32.BITS RANDOM DATA 
DBLDAT -SENERATE 4ii/S4.B[TS RANDOM DATA 
ZAPHFP -INIT FPll-E/NFP-STATtJS, ENABLE HFP EXECUTE 
ZAPNFP -INIT FPll-E/NFP-STATOS, ENABLE KFP EXECUTE 
EADJ -GENERATE FPll-E "EADJ" EXPNT/"NORMK" VALUE 
FIXFRA -USING "EADJ", GENERATE FRACTION "HIDDEN BITS" AND 
INSERT 

10.0 ACT/APT/XXDP 

10.1 ACT COHPATIBILITV 

THIS PRQGRM SHOULD RUN UNDER THE ACT SVSTEH NONirOR. 
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10.2 APT COMPftTIBILirY 

THIS PROGRAM liILL RUM OHDER THE APT SySTEM >iONITOR. ALL 
NECESSARY SOFTWARE CQHMOIIICAIIOII HOOKS ARE PRESENT- 

10.2.1 LOADING OSTO APT 

THIS DIAGKaSTIC SHOULD BE LOADED ONTO THE APT SYSTEK IN THE 
STANDARD UNHER, USING THE "TSP - TEST SOFTWARE PACKA3E" 

THE "LONGEST TEST" AND "FIRST PASS" RUN TIMES SPECIFIED AS 
DEFAULTS III THE DIASMOSTIC LISIINS SHOULD BE KEPT AS IS. TtiEY 

ARE/ FOR REFERENCE: 

LONGEST TEST = 15. SECONDS 
FIRST PASS = 10. SECONDS 

NOTES ON ldadihg; 

SETTING "ENYIRONMENT CSEHV]"=(001 ) SILL FORCE TSE DIAGNOSTIC 
TO USE THE "APT SaiTCH REGISTER" CSWITCH 13 IN PLACE OF THE 
HARDWARE SWITCH REGISTER. THIS ACTION IS INDEPENDENT OF THE 
"ENVIRONMENTAL MODE CSEN(fH3" INDICATOR CONTENTS. 

ANY "MEANIHGFOL" COMBINATIONS OF SWITCH REGISTER OPTIONS IS 
"SWITCH 1" IS VALID. "SWITCH 2" C$0SWR3 IS MOT aSED BY THIS 
PROGRAM. 

10.2.2 RUNNING UNDER APT 

MO SPECIAL ?RECAUri3BS ARE NECESSARY TO RUN UNDER APT. 

10.3 XXOP COMPATIBILITY 

FOR XXDP MEDIA COMPATIBILITY, THE TOP 2K WORDS OF THE 15K WORD 
MINIMUM MEMORY AREA ARE NOT DISTURBED DURING EXECOriOM. THIS 
L=;AV'JS (1) T!iE "XXDP" MONITOR INTACT F3R CHAIN MODE EXECUTION 
OF DIAGNOSTICS, AND (2) SPACE FOR "UPOl/2" TO PERFORM 
DIAGNOSTIC UPDATES. 
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TA3LE QF CQNTEHTS 



SEQ 0001 



SEQ 0021 



14 

32 

255 

261 

284 

295 

313 

384 

411 

592 

729 

740 

840 

932 

949 

1084 

1222 

1327 

1472 

1578 

1714 

1936 

2095 

2207 

2313 

2328 

2547 

2788 

2958 

3053 

3205 

3361 

3487 

3600 

3719 

3866 

3951 

4125 

4212 

4417 

4511 

4632 

4965 

5028 

3173 

5245 

5317 

5387 

5459 

5529 

5635 

5695 

5770 

5841 

5910 

6041 



OPERATIDHAL SMITCB SeTTIRSS 

aASIC DE'^IHITIOHS 

TRkP CATCHER 

STARTIIG ADORES(ES) 

ACTII aOOKS 

APT PARAMETER BI.3CIC 

CQHNaii TASS 

APT HAILBDX-ETABLE 

eRR03 POINTER TABLE 

PROeRAH DGPINED COHMOli TASS 

START OF PASS RODTtHG 

INITIALIZE THE COHHON TAGS 



Tl 

T2 

T3 

T4 

15 

T6 

T7 

TIO 

Til 

T12 

T13 

T14 

T15 

ri5 

T17 
120 
T21 
T22 
T23 
T24 
T25 
r2S 
T27 
T30 
T31 
132 
T33 
T34 
T35 
T36 
T37 
r40 
T41 

r42 

T43 
144 
145 
T46 
r47 
T50 
T51 
r52 
153 
T54 



III HHAHI... 



bm/ uuami ahd flags init 

...emable bm micrqbreak trap-td-4, 

3<4/ flags ahd iisirl f? decode 

bm/ fp cist restore 

bv/hfp illegal literral address test 

hfp/bm: flpgq-fpack; sr?c-graiit 

bm/ hfp iibreak srvc code 

hfp enable/disable, fp ihstr decode 

ifork(left}, -c(a0d4-sab)*m03 fp instr decode 

firs innediate-h address node decide 

ofloii - fpiiit, f-mode 

ofldm - fpihit, d-mqoe 

...enable hfp hicr3break load... 

EXPNT, ESPAD.BCACO/3] DATAPATH 
EZPNT, ESPAD.ACACO/3] OATAPATB 
EXPNT, ESPAD.BCAC4/53 DATAPATH 

"LDEXP/STEXP" PPIHHDXOOOT) DATAPATH 

ESPAD.B ADDRESSING VIA RCDF] AHD RlSTl 

ESPAD.A ADDRESSING VIA RCDF] AND RCSF] 

(EA=0, EB=0) H/"CMPF" 

(EA=O.OR.EB=0) N/^MOLF" 

(ER=0) N/"ABSF" 

EALO ADO/CARRY LOGIC H/"MOLF" 

COONTER/PRE-SHFT-QODT WITtt "•<AS" 
IFORKC(ADD*S0B)*M03, S0MPATH/M0*R( 5*7) DECODE 
I7aRKC(ADD»SUB)*H01, SXPNT( A4'B)=ZER0 DECODE 
IFORKC(A0DtSaB)*H0], EXPNT.RAHGE.COOE ROM COHTERTS 

FRACTION, FPINMOX-INBOP-FSPADMOX-FSPAD-FPDOTMOX DATAPATH, VIA "LOF/STF' 
FRACTION, 50. BIT DATAPATH, VIA "LDO/STD" 
FRACTION, FSPAO DATA PATTERNS, AC0-AC5 
FPIRII/FP.EMIT.(EtF)/FSPAO EXACT. ZERO 
FRACTION, FSPAD ADDRESSING VIA RCOFl AND RCSF1 

FSPADCCD3.WRITE/ADDRS-F0RCE: USING "LDF" 
FSPAOCCDJ.HRITE/AODRS-FORCE: 
FSPADCCD3.tfRITE/A0DRS-?0RCE: 
FSPADCCQ3.WRI TE/ADDRS-FORCE: 
FSPADtCDl.NRITE/ADDftS-FOHCE: 
SBTFTER/RORHK, NITH "MRS" 
SaiFTER, L£FT(2*4) OF (200,0,0,0) 
SHIFTER, RITE{1.-11.) OF (0,0,0,0) 
FRACTION, FAL0 FSPAD. IN. MOX BIT(59:38) 
FPIHIT/FP.EMIT.F/CLRX EXACT. ZERO "01" I» 811(59: 
SHIFTER, RITE(4,5,6,7/l,9)CMASa SIPPLE-A-1 
SHIFTER, L5FT(2t(l,2,3,4))CMHS3 RIPPLE-A-1 



EXPRT, 
EXPNT, 
EXPHT, 
eXPHT, 

EXPNT, 
EXPHT, 
EXPNT, 
EXPNT, 



FRACTION, 
FRACTION, 
FRACTION, 
FRACTION, 
FRACTION, 



USING 

USIR3 
OSINS 
DSINS 



"STCFD" 
"STCD?" 
"LDCBF" 
"LDCFD" 



;53) 
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SEQ 0902 



SSa 0022 



5158 

6273 

6664 

6966 

7105 

7205 

748B 

7721 

8228 

8408 

8530 

85fl7 

8821 

8966 

9114 

9132 

9166 

9170 

9213 

9282 

9327 

9345 

9361 

9365 

9402 

9433 

9473 

9519 

9556 

9590 

9594 

9700 

9741 

9789 

9793 

9892 

10005 

10032 

10149 

10233 

10295 

10375 

10397 

10436 

10463 

10497 

10522 

10543 

10554 

10567 

10616 



T5S FULO/FEXP, F/D-R/T MODE SELECT 

T56 FRACTIOM, FILU ADD/CARRY LOGIC Mira "ADOQ" 

T57 rFQRK/(ADD*SOB)*H0 "ADOD"*-H0 EXECUTE 

TSO "OIITF" EJEC, DIWIOE H/INBUF-AR. SHIFT, FSPAO. SELECT 

T61 "LDC.I.F" EXEC, FPIBMUX/DQOT, SHIFT/SORMALIZE 

T62 MULMET, BASIC DATAPATH 

T63 MOCIiEI, SOLTXPLY ROM COBTEHTS 

T54 HOLIIBT, SDtl/CARRY REGISTERS, COOHTER R0« COKTESTS 

T65 HOLiET, MIER REGISTER OATA/SBIFTIJIG 

165 MOmET, NAIID REGISTER OATA/SHIFTISG 

T67 EKPIIT, ECR ( FCCR EXCE!>TrjN/HFP{ CC) COilDITIOIIS 

r70 'HPP' HAIHT. INSTR - FaNCTIOBAL TEST 

T71 'HMS' MAIBT. HSIR - FOHCTIOBAL TEST 

172 'MAS' NAmT. IBSTR - FOHCTIONAL TiiT 

T73 ...EXIT TO EQP... 

E!IO QF PASS ROOTIHE 

IMTS3R0PT SERVICS ROUTINES 

...DWll-L LINE CLOCK IHTEtteOPT SERVICE ROUTINE 

...FPP IHTERROPT SERVICE ROaTINE 

...TRAP-T3-4 IMTERRDPT SERVICE ROUTINE 

...TRlP-TO-10 IHTERROPT SERVICE ROOIIHE 

...NEMaRY/CACHE PARITY ERROR INTGRROPT SERVICE ROUTINE 

HISC. SUPPORT SDBR3UTIIES 

...RAIDOPI "FPS" SBBRODTINE (RABFPS) 

...RAIDOH FLOATING POIHT DATA SOBROOTIBES (OBLOAT, SGLOAT) 

RABOON BOMBER GEIERATOR ROOTIBE 

...IBITIALIZE HFP/BFP, FPS/FEC/FEA (ZAPHFP, ZAPHFP) 

...BORMALIZATIOB CDOBT GEBERATIOH SDBROUTINE (EADJ) 

...FRACTION ADJDSTMBNT RODTINE (FIXFRA) 

64. BIT ARITHMETIC/LOGICAL FUNCTION SUBROOTINES 

...64. BIT "ASaC" ROUTINE (ASH64I, ASH64N) 

...54. BIT ■SOB" R30TIHE (S0B64N) 

...MULTIPLE WORD COMPARISON ROUTINES (CMP64II, CMP32H, CMPXXM) 

— SYSMAC SUPPORT R3BTIHES— 

SCOPE flABDLER ROilTIBE 

ERROR HANDLER ROOTIHE 

ERROR MESSAGE TYPEODT ROUTINE (MODIFIED SYSMAC) 

FLOATING POIBT DATA TYPEODT ROUTINE 

TYPE ROOTIBE 

APT COMMUNICATIONS ROUTINE 

BINARY TO OCTAL (ASCII) AHD TYPE 

"TRAP" INSTRUCTION DECODER 

TRAP TABLE 

...SETUP LINE-CLQCK/PROCESSOR HUNG ESCAPE (SETDi*, CLRDil) 

...SETUP PROCESSOR MICfiOBREAK ESCAPE (SETUB, CLRUB) 

...SETUP FL0ATIB5 POIHT TRAP ESCAPE (SETFP, CLRFP) 

...CONDITIONALLY LOAD SESCAPE (CSDSES) 

...SETUP ERROR LOOP ($LPERR) POINT (ERRPNT) 

...SETUP SCOPE LOOP (SLPAOR) POINT (LOOPMT) 

POWER OOHM AND UP ROUTINES 

ERR MESSASES, DATA HEADERS, DATA VECTORS, ETC 
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sea 0003 
seo 0023 















































































































2S 




29 




30 


















001200 




















000011 




000012 




000015 




000200 




177776 








177774 




177772 




177570 




177570 












000000 




OOOOOl 




000002 




000003 




000004 




OOOOOS 



.TITLE POP-11/60 PPll-E RIRDIIME DItGROSTIC 

;*CaPIRIGHT (C) 1977 

)*DieiTtL EaaiPMENT CORP. 

I'MATRHRO, HISS. 017S4 

>• 

>*PRaCRAN BT DON llaRTH 

»* 

{•ruts PRDGRtN DtS tSSENBLEO SSIIS TUB POP-11 NttlDEC SISHtC 

;>PtC»CE (ll»IIIDeC-ll-DZ04C-C3), Jtl 19, 1977. 

J* 



OSE 



.SBITL 


OPERATIOHL Sil 










SmTCB 


OCTkL 










15 


100000 




14 


040000 




13 


020000 




12 


010000 




11 


004000 




10 


002000 




9 


001000 




8 


000400 




7 


000200 










6 


000100 


5 


000040 



HtLT oa ERROR 

LOOP OR CORREITLV EXECUTING TEST 

UBimT ERROR TTPEOOTS 

ItaiJII SrtTDS TTPEODTS 

IIIHIBIT ITERMIONS 

l=eeLL ON ERROR 

LaOP ON ERROR 

LOOP ON TEST NOHBER IN "SLPtST" 

0-SI3N/EXP/FRkC PP DlTl TYPEOOTS 

1=1S. BIT NORD " ■■ " 

0:s0EItILE0 PRINTOUT OP ERRORS 

l^SONNtRT ORLy 

TICBT LOOP ON ERROR 



.SBTTL BASIC DEFINITIoaS 



}*IHITI1L tDORESS Of THE ST»C1C POINIJR *»* 1200 **• 
STICKS 1200 

■EQDIT EHT, ERROR ;;B*SIC DSFINITION OF ERROR CALL 
.eOUII lOT^SCOPE >)9ASIC DEPIIITIOH OF SCa?E CALL 

DEFINITIONS 

;;CaDE FOR lORIZONTAL TA8 

;>CaOE FOR LINE FEED 

;>COOE FOR CARRIAGE RETURN 

>;CaDE FOR CARRIAGE RETURN-LINE ?EeO 

;;PRaCESS3R STATUS NORD 

;;STACK LIHIT REGISTER 
;;PRaSJIAN INTERRUPT REOOEST REGISTER 
;;HARDIIARe SWITCH REGISTER 
;;HARDVARE DISPLAY REGISTER 



;;GENERAL REGISTER 

7;SENERAL REGISTER 

;;GENERAL REGISTER 

;;GENERAL REGISTER 

;;SeaERAL RESISTER 

>>GENERAL REGISTER 



;*NISCELLANEaaS 


Hr= 


11 


LF= 


12 


CR= 


15 


CRLF= 


200 


PS= 


1777TS 


.EOUIY 


PS,PSII 


STKLMTr 


177774 


PIRQ= 


177772 


DSNR: 


177570 


DDISP= 


177570 


;»GENERAL PORPO: 


R0= 


to 


Rl = 


tl 


R2= 


t2 


R3= 


t3 


P4= 


»4 


R5 = 


ts 
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SS3 0004 

SEJ 0024 



57 


000006 


iS 


000007 


59 


000006 


SO 


000007 


61 




62 




51 


000000 


64 


000010 


55 


OOOIOO 


55 


000110 


57 


000200 


5-8 


000240 


53 


000300 


70 


000340 


71 




72 




73 


100000 


74 


040000 


75 


020000 


75 


010000 


77 


004000 


78 


002000 


79 


OOIOOO 


<ta 


000400 


HI 


000200 


P2 


000100 


»i 


000040 


34 


000020 


15 


000010 


85 


000004 


87 


000002 


84 


OOOOOl 


19 




90 




91 




92 




93 




94 




95 




94 




97 




93 




99 




100 




101 


100000 


102 


040000 


103 


020000 


104 


010000 


1!)S 


004000 


105 


002000 


107 


OOIOOO 


ion 


000400 


109 


000200 


HO 


000100 


in 


000040 


112 


000020 



R6 = 


t6 ;;GENERAL REGISTER 


R7= 


t7 ;;CENERAL REGISTER 


SP= 


tS };STACt PDINTER 


PC= 


»7 ;;PROCRAP( COUNTER 


»*P»IORITY LEVEL DEFINITIONS 


PRO = 


JjPSiasiTf LSVEL 


PR1= 


40 JJPRIORITV LEVEL 1 


PR2= 


100 >>PRIDRITV LEVEL 2 


PR3 = 


140 );PRia8irf LEVEL 3 


PR4 = 


200 ;;PRIORIT< LEVEL 4 


PR5= 


240 >>PllIORITr LEVEL 5 


PR6 = 


300 ;>PRioRrrr level 6 


PR7 = 


340 ;;PRIORIU LEVEL 7 


>«"SIIITCH REGISTER" SNITCH OSFlNIIlaNS 


SN15: 


100000 


SN14= 


40000 


SII13: 


20000 


Sal2^ 


10000 


SNll: 


4000 


S1I10= 


2000 


SW09= 


1000 


Sil08^ 


400 


SN07^ 


200 


SN06- 


100 


SN05= 


40 


SI04= 


20 


SH03= 


10 


SN02= 


4 


SH01 = 


2 


SNOO=: 


1 


.EQUIV 


SN09,SN» 


.Eaui? 


SN0e,SHB 


.EOUIV 


SN07,$N7 


.Eauiv 


SN06,SN6 


.EOUIV 


SN05,SK5 


.EQUIV 


SN04,SN4 


.EQUIV 


SN03,SN3 


.EQUIV 


SN02,SH2 


.EQUIV 


SN01,SN1 


.EQUIV 


SilOO,S<0 


;*DtTA 


BIT DEFINITIONS tBIIOO la 3IT15) 


BII15= 


100000 


Blri4= 


40000 


airi3= 


20000 


Biri2= 


10000 


BIT11= 


4000 


81110= 


2000 


BIT09= 


1000 


BITOa= 


400 


Dlr07= 


200 


BIT06= 


100 


Btr05= 


10 


Blr04= 


20 
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SEa OOOi 
SEa 0025 



113 


000010 


114 


000004 


lis 


000002 


Its 


000001 


117 




Its 




119 




120 




121 




122 




123 




124 




125 




12S 




127 




128 




129 


000004 


130 


000010 


131 


000014 


132 


000014 


133 


000014 


134 


000020 


135 


000024 


136 


000030 


137 


000034 


138 


000060 


139 


000064 


140 


000240 


lit 




142 




143 




144 




143 




146 




147 




143 




149 




150 




151 




152 




153 


076600 


154 




155 


000352 


155 




157 


000346 


153 




lii 


000350 


150 




151 


000022 


162 


000222 


tS3 




164 




155 


000100 


166 


OOOlOl 


157 


000102 


158 


000103 
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169 


000104 


170 


000105 


ni 


000106 


172 


000107 


173 




174 


000066 


175 


000266 


176 




177 


000144 


178 


000344 


179 




110 


000075 


1"! 


000276 


1B5 




ti>3 


000036 


134 


000236 


IBS 




186 


ooom 


tS7 




18fl 


000100 


t"9 


000300 


190 




I9t 




152 




lt>3 


000244 


194 




195 




195 




197 


000000 


198 


000001 


199 


000002 


200 


000003 


201 


000004 


202 


000005 


203 


000006 


204 


000007 


205 




206 




207 




20ii 


177756 


209 


177744 


210 


177770 


21t 


177746 


212 




213 




214 


177516 


215 


000100 


216 




217 




218 


170005 


219 


170007 


220 


170004 


321 




222 




223 




224 


052525 



BII03= 


10 


Bir02= 


4 


BIT01= 


2 


BltOO- 


1 


.E9III? 


BIT09,BIT9 


.saniv 


BIT08,8ITB 


.Eaoiv 


8X107,8117 


.Easi« 


BIT06,BIT6 


.Eaoiv 


B1T05,BIT5 


.saniv 


BtT04,BIt4 


.Earn* 


BIT03,BIT3 


.saoi* 


BIT02,BIT2 


.Eaaiv 


BIT01,B1T1 


.EBDIV 


BITOO,BITO 



7*BASIC •CPO" TRtP VECTOB ADDRESSES 

ERRfeC: 4 >>TIHE Olir AID OTHER ERRORS 

RESIEC: to ;;RESeR«ED AIID ILLEGAL mSTftDCTIOIIS 

IBITVEC=14 >;"r" Bit 

IRTVEC^ 14 JJTRACE tllAP 

BPTTEC= 14 (jBREAKPDIIII TRAP (BPT) 

IOt»EC= 20 ;;IIIPUT/aDTPgT TRAP (lOT) ••SCOPE** 

PHRVECs 24 >;PO»ER PAIL 

ENITEC: 30 ;;EN0LATDR THAP (EMT> **ERRaR** 

TRAPVEC=34 ;)"r«4P" TRA? 

TKTEC= 60 ;;trt keyboard vector 

TP»EC= 64 >;ITY PRIBTER YECIOR 

PIRaTECx240 ;) PROGRAM INTERRUPT REQOEST VECTOR 



>*MED CODES 

;* 



>* 
;• 
}' 

>* 

!* 

;* 
;* 
;• 

HED:: 

mviT- 

HSR- 
VIIIIA^ 



DSE IS AS POLLOHS: 
READING: 



HGD 
HOT 



076600 
352 
346 
350 



,RIXI 
RO, RESULT 



H0« 

NED 



#DAT»,RO 
,IIXX( 



RUUANI:: 022 
HVHAMI:: 222 



LOGJAN=: 100 
LOGSTCt: 101 
LOGPBAx 102 
LDGCUA: 103 



;aPCDDE 

JBH "INIT" SaaR, RO=PLAGS tM "UNCTION 

;bn "sr" (SHirt register, krite only) 

)BN "NUA" (NEXT NICROADDRESS, WRITE ONLY BIT<14:03>} 
;BII ■NHANI" 

; 

;ths polloniiig are read-only in the CSP: 

;CSP0a: LDG 3AH 
jCSPOl: L3C SERVICE 
;CSP02: L3G ?HYS BDS ADDR 

;csp03: LOG :iirrent nicroaddress 
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BASIC definitions 



JCSP04: L3E 'LAC/INTR 

JCSP05: L3G IHAHI 

;CSP06: LOG :ache data 

;CSP07: L3G CACHE TAG 



3':Q 0006 

i;-;3 0025 



LUGFLG: 
LOGNHM^ 
L0GCAD= 
LaOCAT^: 


104 
105 
106 
107 


RFPA= 
1IFPA= 


066 
266 


RFLAG= 
VFLAG: 


144 
344 


RFEA- 
NFEA = 


076 
276 


BFEC= 
ilFSC= 


036 
236 


RSER»C= 


141 


RCSPOO= 
IICSP00 = 


too 

300 



;FP "PPA" 

;aN "rLAGs<8:4,2:o>#rpsc7:o>" 

;BN "FLACS<8:4,2:0>" AND "EXFLAG<2: 1 >" 

>FP "FEl" 

>FP "FPSHHFSC" 
e 

;bn seryi:e port of status hux 

;3n csp(ao): fp constants, om error log 



;*rLOAriNG POINT (NrERRUPT VECTOR 
FPPVEC= 244 



>*rLOATING POINT REGISTER OEflNITCONS 



ACO= 


to 


AC1 = 




AC2 = 




AC3 = 




AC4 = 




4C5 = 




AC6: 


16 


AC7 = 


*7 



!*PDP-ll/60 PROCESSOR-SPECIFIC ONIBOS ADDRESSES 

CPUERR- 177755 ;CP0 ERROR REGISTER 

MENERR= 177744 ;NE4DRY ERROR REGISTER 

CPUBRK= 177770 JCPU >(IcaaBR£AK ADDRESS REGISTER 

CPUCCRi 177746 ;CP0 CACHE C7NTR0L REGISTER 

;«LINE CLOCK (DWll-L) REGISTERS, ETC 

DailLC= 177546 ;CSR 

DI(11LV= 100 ;INTERRa''T ViCTDR 

;*FP11-E - PDP-11/60 SPECIFIC ifAINTEKANCE INSTROCTIONS 
MPP= 170005 ;"HAINTEN»«CE PARTIAL PPODUCT" 

11AS= 170007 >"miNTEN»IICE ALIGNHENT SHI'T" 

«(NS= 170004 ;»H«INTE»ANCS NOBIALIZATION SHIFT" 



J*aiT .•ATrKRMS FUR 1^313 
»LtP= 0S2525 ;illOt. 
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22S 


052525 


22S 


125252 


227 


125252 


228 


007417 


229 


170360 


230 


177776 


231 


177777 


232 


100000 


233 


077777 


234 


177777 


235 


000200 


236 


100200 


237 


000177 


238 


100177 


239 


040200 


240 


140200 


241 


104210 


242 


000377 


243 


177400 


244 




245 




246 




247 


147777 


248 


000000 


249 


000000 


250 




251 




252 


177760 


2S3 




254 




255 




256 




257 


000000 


258 




259 




260 




261 




262 




263 




264 




265 




266 




257 




26S 




269 




270 




271 




272 000000 


000000 


273 000002 


000737 


214 




275 000004 


003400 


276 000006 


000340 


277 


000114 


278 000174 


000000 


279 000176 


000000 


i'^O 
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281 


000200 


)O0137 


282 






283 






284 






235 






286 






287 




000204 


283 




000046 


289 


0000 46 


030464 


290 




000052 


291 


000052 


000000 


292 




1)00204 


293 




001000 


294 






29i 






296 






297 






298 






299 




001000 


300 




000024 


301 


000024 


000200 


302 




000044 


303 


000044 


001000 


304 




001000 


305 






305 






307 






309 






309 


001000 




310 


001000 


000000 


311 


001002 


001356 


312 


001004 


000017 


313 


001006 


000012 


314 


001010 


000000 


315 


001012 


000014 


316 
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I1010...10 

> 

;000O11110OO01111 

>iiiiaoooiuioooo 
> 1111. ..ID 41105 no 



SEa 0007 
SEa 0027 



l?= 


»LTP 


iLT«= 


125252 


«■• 


tLTI 


kLt4r- 


007*17 


1LT4I: 


170360 


N2= 


17777S 


m= 


177777 


M= 


100000 


LGP: 


077777 


Leii= 


177777 


SHP= 


000200 


SNIs 


100200 


ZI1NP= 


000177 


ziimi: 


100177 


rips 


040200 


pii= 


140200 


P13Z= 


104210 


LB' 


000377 


0B> 


177400 


;*PPS BIT PITTERRS 


FPSls 


147777 


FPSO= 


000000 


*k- 


000000 



;llll...ll 
1 1000... 00 
)0111...11 
;llll...ll 



;*PSII BIT PurTERMS 
CCOILTs 177760 



IIUOS DIE, ILL I'S 

NiaOS ZERD 

LEST * HON {1ST HO FLT ) 

LEST - HON (1ST HO FLT ) 
i»l*2*»-12B, SKIT ♦ VDM (1ST HD FLT) 
>-l«2»«-128, SNLT - IDH (1ST HD FLT) 
>ZERO EXP, tLL 1-S NMT (1ST HD FLT) 
»ZERO EXP, »LL l-S HAIT (1ST ID FLT) 
)tl.aitll, ISI HD FLT 
)-1.0E*0, IST HD FLT 

;ioooioooioooiooo 

; 0000000011111111 LOHER a«TE 
JllllllllOOOOOOOO UPPER BYTE 



;ALL BITS OH (REkOABLE) 

)tLL BITS Off 

;FOR PEC, HBSI lOT IPPLlCtBLE 



;FaR BIC TO SET CC BITS OILy 



.SBITL TRIP CITCHER 

.=0 
;*JILL OIDSEO LOCATiaiS OF TBE VECTOR tREl COITtll 
;•! '.*2, lOT" SEaUEICE TO CiTCX tlD PROCESS ILLECkL 
) 'TRIPS tno IITERROPTS TUJLT MIEBT OCCOR. 
;*THE lOT TRiP IRICH IS TIKEI Dl THE ILLEGAL TRAPfllT 
;*TR»PS TO THE $SCDPE ROUTIHE Hm:a (IF THE RETURI PC IS 
;*LESS THtl 1002) JONPS TO THE $E<<RDR RODTINE. 
;*THE SERROR ROOTIIE HILL REPORT THE ERROR tS FOLLOHS: 
»• PC=Y»ITV» OIIEIPECIED TRAP TO XXX 
)*AID RETURI TO THE PROGRAM AT PC2TirTTTT<'2 
>*HRKRE XXX^LOCATIilll OF ILLEGAL TRAP 
;* TYYTYTiPC AT TIKE OF TRAP 

l*IOTE: IF THE PROCESSOR IS lOT AM 11/05 THE PROGRAM 
»• CAN BE STARTED XT ADDRESS IS HELL IS ADDRESS 200. 



$40CAT: 



HALT 
BR 



.HORD 
.HORD 
.=174 

oispreg:.ioro 

SHREG: .lORD 



START 
340 



.SBTTL STARTIIG ADDRES(ES) 



))HALT 

>>BRARCH TO 177700 i TmG 3VT (NOT GR 

7)11^05) 

;;(e:tor to starting address 
))hith priority level 7 

;;saftiare display register 

;;S0FTHARE SHITCH REGISTER 
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3EQ 0008 
St.3 OOJ^l 



JMP StSTART ;;Ga TO START OF PROGRAM 
.SBTTL ACIll HOOKS 



4 4 *•*************••**••*»•**••*•*• •*•»•*••****•** 

;HODKS REQUIRED BY ACTll 

$SVPC=. 

.=46 

SENDAD 

.=52 

.HORD 

.=SS»PC 

.=1000 
.SBTTL APT PARAMETER BLOCK 



»**•«•***••** 



;SAYE PC 

;;i)SET Lac.46 to address of $gndao in .$gop 

;|2)3ET L0C.52 TO ZERO 
;) RESTORE PC 



11* ***•**«»***•*** *•*•»•*•*•*•****»*******•*•*•*****•**»•««*«***« 
;SET LOCATIONS 24 AND 44 AS REaOIRED FOR APT 

.$X=. ;;SAVE CURRENT LOCATION 

.=24 ;;SET POHER FAIL TO POINT ID START OF PROGRAM 

200 »)fOR APT START UP 

.=44 ;;PDINT TD APT INDIRECT ADDRESS PNTR. 

SAPTHDR ;;PalNT TO API READER BLOCK 

.=.SX >;RESET LOCATION :0U<TER 

JSGTDP APT PARANEIER JLDCK AS DEFINED IN THE APT-PDPll DIAGNOSTIC 
JIITERFACE SPEC. 

;>THO SIGH BITS OF IB BIT MAILBOX AODR, 
;; ADDRESS OF APT MAILBOX (BITS 0-15) 
)>RDI TIN OF LDNGEST TEST 

;)R0l TINE IN SECS. OF 1ST PASS 01 1 UNIT (QUICK YGRIPV) 
;!ADDITlaNAL RUN TIKE (SECS) OF A PASS FOR EACH ADDITIONAL UNIT 
.HORD SETEND-5NAIL/2 )»LEN:tH NAILBDX-ETABLE(iiaRDS) 



SAPTRO: 






SRIBIS: 


.HORD 





Skbadr: 


.HORD 


$HAIL 


$tstn: 


.NORD 


13. 


SPASth: 


.lORD 


10. 


Suiitn: 


.HORD 


0. 



PDP-11/SO FPll-E auRDHARE DIISNOSIIC 
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SEa 0009 
SEa 0029 



317 






318 






319 






320 






321 






322 






323 




001210 


321 


001210 




325 






326 


001210 


000000 


327 


001212 


000000 


32B 


001214 


000000 


32) 


001216 


000000 


330 


001220 


000000 


331 


001222 


000000 


332 


001224 


000000 


333 


001226 


000000 


334 


001330 


000001 


335 


001232 


000000 


336 


001234 


000000 


337 


001236 


000000 


339 


001240 


000000 


339 


001242 


000000 


340 


001244 


000000 


341 


001246 


000000 


342 


001250 


000 


343 


0012S1 


000 


344 


001252 


000000 


345 






346 


001254 


177570 


347 


001256 


177570 


348 


001260 


000000 


349 


001262 


000000 


350 


001264 


177560 


351 


001266 


177562 


352 


001270 


177564 


353 


001272 


177566 


354 


001274 


000 


355 


001275 


002 


355 


001276 


012 


357 


001277 


000 


358 


001300 


000000 


359 






350 


001302 


oooooo 


361 


001304 


000000 


362 


001306 


oooooo 


363 


001310 


oooooo 


364 


001312 


oooooo 


365 


001314 


oooooo 


366 


001316 


oooooo 


357 


001320 


oooooo 


368 


001322 


oooooo 


369 


001324 


oooooo 


370 


001326 


oooooo 


371 


001330 


oooooo 


372 


001332 


oooooo 



.SBTTL caMHOI TtSS 



;*THIS TtBLE CQRTtiaS (IRIOOS CQHiail STORkEE LOCtTIOIIS 
;*USF.D II THE PROeRM. 



.^sncttto 

$CMT«G: 

>> sriRT ;CIIT1G CLEHR- 

.voeo 

ststnii! .iiord 

serflci .word 

sicvt: .hdro 

$lp»or: .iord 

SLPERR: .tlORD 

$erttl: .HORO 

SITEhb: .idro 

$ern»x: .hord 1 

serrpc: .vord 

SCOtDR: .VORD 

Sbdadr: .kdro o 
$sdo«t: .hord 

SBODiT: .HORD 
.VORD 
.HORD 
.BYTE 







(kOTQB: 

$IRTAG: .BYTE 

.lORQ 



;; EID SCmAG CLEAR- 



SHR 

DISPLAY 

SLPTSI: 

SFPBRK: 

STIts: 

STkb: 

SIPS: 

STPB: 

SROLL: 

spills: 

SFILLC: 

STPPLG: 

Sregad: 

SRECO: 
SREGl: 

$REG2: 

SREG3: 

SREG4: 

SREGS: 

SREG6: 

$ReG7: 

SREGIO: 

SREGll: 

$REG12: 

SREG13: 

5REG14: 



.HORD 
: .HORD 
.HORD 
.VORD 
177560 
177562 
177564 
177566 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.HORD 

.aORD 
.VORD 
.HORD 
.HDRD 
.HORD 
.HORD 
.HDRD 
.HORD 
.HORO 
.HORD 
.HORD 
.HORD 
.HORD 



DSHR 
OOISP 







2 

12 
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MACYll 30(1046) 02-SEP-77 
COMMON TAGS 



;>START OF CDIIIIDa TAGS 



;>caiiTAias tre test humber 

;;CalTAIHS ERROR FLAG 
;>CaiTAIIIS SUBTEST IIERATIGH COOHT 
;>CaiTAIHS SCOPE LOOP ADDRESS 
>;COITAIHS SCOPE RETURI FOR ERRORS 
WCO<TAIIS TOTAL ERRORS DETECTED 
J»COITAIHS ITEH COBTROL BYTE 
;;CailTAlllS HAI. ERRORS PER TEST 
;>COIIIAiaS PC OF LAST ERROR IHSIROCTIOM 
;>C01ITA1«S ADDRESS DP 'GOOD- DATA 
WCOITATHS ADDRESS OF 'BAD' DATA 
»JCO«rAI«S 'GOOO' DATA 
;)C01TA[IIS 'BAD' DATA 
f> RESERVED— HOT TO BE OSSD 

;;ADraHATic node indicator 

XINIERROPT HODE INDICATOR 



;!AD9RESS OP SWITCH REGISTER 

>>AD3RESS OF DISPLAY REGISTER 

;;C09IAINS TEST NDHBER TO LOOP UPON 

WCOHTAINS UPP UBRK ADDR LOADED DURING 'SCOPE' 

J>TT( ICBD STATUS 

J»TTY EBD BUFFER 

>>TTY PRINTER STATUS REG. ADDRESS 

;>TTY PRINTER BDFFEB REG. ADDRESS 

;>C[]IIAIN5 NULL CHARACTER FOR FILLS 

;;C09TAIIS # OF FILLER CHARACTERS REaUIREO 

>? INSERT FILL CHARS. AFTER A "LINE FEED" 

>;»Ii-RHINAL AYAILABLE" FLAG (aiT<07> = 0=YES) 

;;coiiiaihs the address from 
>:hhich (Srego) has obtained 
;;co!itaihs (($regad)*0) 

;;CDIiTAIHS ((SREGAD)«2) 
;;CUIIAINS (($REGAD)»4) 
>)C'J1TAINS (($REGAD)t6) 
;;C0HTAINS ((SREGADl+lO) 

;7cditains (($regad)*12) 
jicontains ((sr6gad)h4) 
;;coniaihs (($regad)»is) 

>>CUIITAINS ((SREGADjt'ZO) 
JICUNTAINS ({S''EGAD)»22) 
;)CailTAiaS (($REGAD)'>24) 
;;Ca!ITAINS ((SRECAD)<'26) 
>>C1JNTAINS (($9EGAO)t30) 

22:41 PIGE 8 



SEQ 0010 
SE.3 0030 



373 


001334 


OOOOOO 


374 


001336 


OOOOOO 


375 


001340 


OOOOOO 


375 


001342 


OOOOOO 


377 


001344 


OOOOOO 


37? 


001346 


177607 000377 


379 


001352 


077 


380 


001353 


015 


3B1 


001354 


000012 


312 






31J 






3n4 






385 






336 






387 


001356 




388 


001356 


OOOOOO 


389 


001360 


OOOOOO 


390 


0013S2 


OOOOOO 


391 


001364 


OOOOOO 


392 


001366 


OOOOOO 


393 


001370 


oooooo 


394 


001372 


OOOOOO 


395 


001374 


oooooo 


396 


001376 




397 


001376 


000 


393 


001377 


000 


399 


001400 


oooooo 


400 


001402 


oooooo 


401 


001404 


oooooo 


402 






403 






404 






405 






405 






407 






403 


001406 




409 







SREGIS: 
SREG16: 
$REG17; 
SIINES: 

SESCAPE: 

SBELL: 

SaOES: 

SCRLF: 

SLF: 

* « ••*»•) 

.SBTTL 

;;♦**'•* 

■ EVEN 

snail: 

Snsgty: 

SFATAL: 

STESTn: 

SPASS: 

SOEVct: 

SDNIt: 

SNSGAd: 

Shsglg: 

SET ABLE 

SENV: 

SENVN: 

Sshrec: 

SUSHR: 
scpuop; 

J* 
}' 
>' 
>* 
>• 

SETEND: 
.MEXIT 



.HORD ;;CDIIIAINS (( SREGAD 1*32) 

.HORD ;;CuarAINS (($ReGAD)«34) 

.HORD ;;C[I»TAINS ((SREGAD)»36) 

>;Nkt. NONBER OP ITERATIONS 

;;ES:APE on ERROR ADDRESS 

.ASCIZ <207><377><377> JJCODE FOR BELL 

.ASCII /?/ ;!aU£STI3H NARK 

.ASCII <15> ;;CkRRIAGE RETDRN 

.ASCIZ <12> >;LIfE FEED 

APT NAILBQX-ETABLE 



»«*»**•**»»»*»*»••*«•*** 



kft*k****tt*lt«**kftk***»******k**** 



;;APT NklLBOl 

HORD ANSGTY ;;NESSkGE TYPE CODE 

HORD APATAL ;:PATAL ERRO!) NDHBER 

HORD ATESTH ;;TEST NDNSE) 

HORD APASS );PASS COONT 

HORD AOEVCT ;;OEYICE :OUIIT 

HORD AUNIT }!lfa OUT NUMBER 

hord anssad ;>message a03ress 
hord amsglg ;;nessage length 

;;api enyironment table 
byte aehi >; enyironment byte 
byte aenym ;; env t romtent mode bits 
hord ashreg ;;apt shitch register 
hord aoshr ;;use« shitcse5 
horo acpoop >>cp0 type, options 

sits 15-i1=c'0 type 

11/ 04=01/11/05=02, 11/20=03, 11/40=04,11/45=05 

11/70 =06, PDQ=07,a=10 
BIT tO=REAL TIME CLOCK 
BIT 9=FLGATING POINT PROCESSOR 
BIT 3=ME'(aRY MANAGEMENT 



PDP-ll/SO FPll-E HkRDVURE DltGNOSTIC 
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410 

411 

412 001406 

413 

414 

415 

416 

417 

418 

419 

420 

421 

422 

423 

424 

425 001406 035656 042052 043460 

426 001414 OODOOO 

427 001416 035656 042052 043460 
429 001424 OOOOOO 

429 001426 035710 042124 043476 

430 001434 OOOOOO 

431 001436 035761 042124 043476 

432 001444 OOOOOO 

433 001446 035734 042124 043476 

434 001454 OOOOOO 

435 001456 036462 OOOOOO OOOOOO 
43S 001464 044140 

437 001466 036511 OOOOOO OOOOOO 

438 001474 044140 

439 001476 036007 OOOOOO OOOOOO 

440 001504 043752 

441 001506 036037 042765 043604 

442 001514 OOOOOO 

443 001516 036067 042660 043600 

444 001524 043764 

445 001526 036116 042660 043600 

446 001534 044002 

447 001536 036140 042660 043600 
443 001544 044002 

449 001546 036166 042660 043600 

450 001554 013764 

451 001556 036215 042167 043512 

452 001564 OOOOOO 

453 001566 036252 042223 043S24 

454 001574 OOOOOO 

455 001576 036307 042257 043536 
45$ 001604 OOOOOO 

457 001606 036333 D42322 043552 

458 001614 OOOOOO 

459 0O1616 036407 042322 043552 

460 001624 OOOOOO 

461 001626 036540 042374 043512 

462 001634 OOOOOO 

463 001636 036611 04243D 043634 
454 001644 OOOOOO 

465 001646 036647 042464 043512 



MtCIll 30(1046) 02-SEP-77 22:41 PkGE 9 
ERROR POUTER TtBLE 



.SSTTl ERROR POUTER TtBLE 
JERRTB: 



SES 0011 
SEa 0031 



;*tHIS IMLE COITtlKS THE IIFORIItrtOI FDR EACH ERROR IHtT Ckl OCCUR. 

;*TIIE lEFORNMIOi IS OBTURED BT IISIIE THE IBDEX BUNBER POOBD IK 

>*LaCITiaB SITSNB. IBIS ROHaER IBOICkTES BHICB ITEM IB IBB TtSLE IS PCRTIKEBT. 



;*BDTE1: 
(•BOTE}: 

)• 
>• 

;* 
J* 



EN 
DB 
DT 
OT 



IF SITENB IS THE OILT PERTIBEBT Bill IS ($ERRPC). 

EACH ITEM II TIE riBLE CORTIIIS 4 POIBTERS EXPLIIKED tS FOLLOHS: 

};PaiRTS to TBE ERROR NESSIGE 

;>PDIBTS ro IRE Bktl BEtOER 

;>PalBrS ID IBE DkTk 

>>PalBTS' TO TBE DATI TECTDR 



EHTOOl: .VORD 

ENTOOII .BORO 

ENV003: .BORD 

EHT004: .BORD 

EMVOOS: .BORD 

EHT006: .BORD 

EH?007: .BORD 

EKTOIO: .BORD 

EHFOll: .HOBO 

ENT012: .BORD 

ENV013: .BORD 

EMir014: .NaRD 

EHVOIS; .BORD 

EH«016: .BORD 

EHF017: .BORD 

EBV020: .BORD 

EMF021: .BORD 

EMV022: .BORD 

EMV023: .BORD 

EBT024: .BORD 

ENV02S: .BORD 



EH1,DI1,DT 1,000 

EI(B,DHB,DIB,000 

EHC,DHC,DIC,000 

EBE,DHC,DTC,000 

EKD,DHC,DT(;,000 

EHKl, 000,000, DUE 

ENK2, 000,000, OVil 

EKEl, 000,000, on 

ENE2,DRZ,OTZ,000 

EI<E3,ORX,DTX,DT2 

ENE4,0RX,0TE,0V3 

eME5,DHX,0TI,DF3 

EBE6,DHX,0II,DT2 

EHF,DBF,OTF,000 

EBC,DHi;,DTE,000 

EKH,DHH,DIH,000 

EBI,DHI,DTI,000 

EMJ,DBI,DII,000 

EBL,DHL,DTL,000 

EBN,DHN,DTB,000 

eMB,DHB,aTB,000 



JOBEXPECTED FPP IR»P, FPP IBSTR EXEC OK 

>BBEXPECieD FPP TRAP, FPP IBSTR EXEC BST OK 

;TRAP TO (4) 

>TRAP TO (114) CBEHORK/CACHE PARITY ERROR] 

;IRAP TO (10) 

;FSPAD DBIOOE ADDRESSIBG EORDR, PC0P3 

;FSPAD DBiaBE ADDRESSIBG ERROR, RCSF3 

;HAIBT IBSTR, ALTERED ACO 

;HAIMT IBSTR, ALTERED FPS 

;MPP, BAD MVLBET(S»C) 

;NBS, BAD BORB. 

;MAS, BAD sniFT 

;NAS, BAD CKTR 

;HDLBET BOLTIPLT ROM ERROR, SPECIFIC DAT« 

JNOLBEI SOB/CARRI RON ERROR 

JMOLRET HOLTIPLY ROM ERROR, GENEtiAL DATA 

JBFP irDfiX/-C(ADD+SUB)*M01 DECODE ERROR 

;HFP IFORK/-C(ADD*SOB)*K01 OBEXPECTSO ERROR 

;RFP PRBPO/1/2, UBRK, •/♦ EDABLE ERROR 

;PRaCESSDR hubs; lire clock timeodt 

;BAO BM BBANI/FLAG AT IBIT 



P0?-11^60 FPll-E HARDWARE DIACBOSIIC 
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ERROR PDIBTER TABLE 



SEO 0012 
SES 0032 



465 


001654 


OOOOOO 










467 


001656 


036677 


042522 


043562 


ENT02e: 


.BORD 


453 


001654 


OOOOOO 










469 


001666 


036720 


042541 


043572 


EHV027: 


.BORD 


470 


001674 


OOOOOO 










471 


001676 


036762 


042560 


043512 


EN9030: 


.BORD 


472 


001704 


OOOOOO 










473 


001706 


037023 


0425S0 


043564 


ENV031: 


.BORD 


474 


001714 


OOOOOO 










475 


001716 


037070 


042616 


043570 


ENV032: 


.BORD 


476 


001724 


OOOOOO 










477 


001726 


037211 


042142 


043502 


EHV033: 


.BORD 


478 


001734 


000090 










479 


001736 


037116 


043022 


043616 


El(»034: 


.BORD 


490 


001744 


OOOOOO 










481 


001746 


037141 


043040 


043564 


EKV035: 


.BORO 


482 


001754 


OOOOOO 










433 


001756 


037254 


OOOOOO 


OOOOOO 


EBV036: 


.BORD 


484 


001764 


044020 










435 


001766 


037330 


OOOOOO 


OOOOOO 


EMW037: 


.BORD 


486 


001774 


044032 










487 


001776 


037356 


OOOOOO 


OOOOOO 


E!iy040: 


.BORD 


438 


002004 


044032 










489 


002006 


037413 


OOOOOO 


OOOOOO 


EHT041: 


.BORD 


490 


002014 


044066 










491 


002016 


037460 


OOOOOO 


OOOOOO 


EBT042: 


.BORD 


492 


002024 


044056 










493 


002026 


037525 


OOOOOO 


OOOOOO 


EBV043: 


.WORD 


494 


002034 


OOOOOO 










495 


002036 


041504 


043167 


043710 


ENy044: 


.BORD 


496 


002044 


OOOOOO 










497 


002046 


041547 


043167 


043710 


ENV045: 


.BORD 


498 


002054 


OOOOOO 










499 


002056 


041612 


043372 


043716 


EltV046: 


.BORD 


300 


002064 


OOOOOO 










501 


002066 


041650 


OOOOOO 


OOOOOO 


ENV047: 


.BORO 


502 


002074 


044344 










503 


002076 


041701 


OOOOOO 


OOOOOO 


EHVOSO: 


.BORD 


504 


002104 


CI 143 44 










505 


002106 


041732 


OOOOOO 


OOOOOO 


EMV051: 


.BORD 


506 


002114 


044344 










507 


002116 


041763 


OOOOOO 


OOOOOO 


EKV052: 


.WORD 


i03 


002124 


044344 










509 


002126 


040661 


043167 


043710 


EKV053: 


.BORO 


510 


002134 


044256 










511 


002136 


040036 


OOOOOO 


OOOOOO 


EB»054: 


.BORD 


312 


002144 


044054 










513 


002146 


040004 


OOOOOO 


OOOOOO 


EH»055: 


.BORD 


514 


002154 


044054 










515 


002156 


040070 


043070 


043564 


EHV05e: 


.BORD 


515 


002164 


044134 










517 


002166 


040107 


OOOOOO 


OOOOOO 


EMJ057: 


.BORO 


518 


002174 


044146 










519 


002176 


040153 


OOOOOO 


OOOOOO 


EHV060: 


.BORD 


520 


002204 


044146 










521 


0U2206 


037570 


OOOOOO 


OOOOOO 


EHV061: 


.WORD 



ENO,DHO,DTO,000 
EMP,DRP,DTP,000 

EBa,Daa,OTO,ooo 

EKR,DRR,DIR,000 

EMS, DBS, DTS, 000 

EBAC,DHAC,DTAC,0000 

EKAA,DHAA,DIAA,000 

ENAB,DHAB,OIAB,OaO 

EHAO,0000,0000,DVtD 

EIIAE,0000,OOOa,DirtE 

EMAF, 0000, 0000, DVAE 

EKAG, 0000,0000, DVAG 

ENAH,0000,aOOO,DVAG 

EBAI, 0000,0000, 0000 

EBCA,DBCA,DICA,0000 

£BCB,ORCA,DICA,0O0a 

EBCC,0BCC,DICC,0000 

EHCO, 0000,0000, DVCO 

SBCE,OOOO,0000,DTCE 

EBCF, 0000,0000, DVCF 

EHCG,0000,000(),DVCG 

EBBX,DHBD,DIBD,DVBD 

EHAP, 0000, 0000, DVAF 

EH*a,OOOO,O00O,DV«F 

EHAa,DHAa,DTAa,DT>J 

EHAR,O0O0,OOOO,DV»[. 

^'(AS, 0000, 0000, OVAL 

E1AJ, 0000, 0000, QVI II 



)BH FLAGS READ/WRITE ERROR 

;BM FLAGS OK / FP DECODE ERROR 

}BN 8M BAD DECODE / FLAGS 

;BH CSP IBVALID FLAG NOT CLEARED AFTER RESIOR: 

JBH BAD FP CSP COBSISNI RE3I05E0 

;BH/ HFP HUBS PROC DURIBS SIA70S I NSI 4 

>HFP/ FPSR»C IPR7 SPROR 

;BAD UBRK CODE FROM HFP (1)7) 

;MDLBET - DATA STOCF/H OR REGISTEP LOAD ERROR 

;MULBEr - RIPPLE ALT O/l-S ERROR 

;H0LNET - RIPPLE ALT 0/1-3 ERPOR - (S)KStC) 

)BULO - RIPPLE-A-1 IHRO MIER ERROR 

>HULD - RIPPLE-A-1 THRO HAXD ERROR 

;HFPP SIAIUS IBSTR EXEC BOOIFIEO fPS 

JFPIBIT FLDB, OBEXP-D FPSHI»FEC EPR 

;FPIBII FLOB, HFP DIDB'T UBREAE ERR 

;8M/BFP ILLEGL.IilTRHL.ADOR ERR 

;ESPAD.B A0DR3 ERR; RCDF3 

;ESPAD.3 ADDRS ERR; RCSF3 

JESPAD.A ADDRS ERR; RCOFl 

;ESPAD.A ADDRS ERR; RCSF] 

;EXPNT EALU EAi^ES NULF/SEa ERR 

;LDD/STO FRAC DATAPATH ERR 

;LDF/STF FRAC OAIAPAIH ERR 

>FSPAD DATA ERR 

JFSPAO FP-IBSTR ■(OOIFIED SRC-ACC ERR 

;FSP»D-SECTtC01 «D0RS/WRITE-EliA3L ERR 

;NnRHK-E»aJ/SHFTR ERR 
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ERROR PDIITER TABLE 



SEQ 0013 
SEQ 0033 



S22 


002214 


044110 






523 


002216 


037615 


000000 


000000 


524 


002224 


044126 






525 


002226 


037646 


043054 


043624 


526 


002234 


044126 






527 


002236 


037701 


043054 


043630 


52B 


002244 


04411D 






529 


002246 


037740 


0430S4 


043630 


530 


002254 


044110 






531 


002256 


040220 


043077 


043646 


532 


002264 


000000 






533 


002266 


040255 


043077 


043646 


534 


002274 


000000 






535 


002276 


040312 


000000 


000000 


536 


002304 


044160 






537 


002306 


04034S 


000000 


000000 


938 


002314 


044110 






539 


002316 


040401 


043124 


043656 


510 


002324 


000000 






541 


002326 


040436 


043156 


043624 


542 


002334 


044214 






543 


002336 


040475 


043167 


043710 


544 


002344 


044236 






545 


002346 


040533 


043167 


043710 


546 


002354 


044236 






517 


002356 


040570 


043167 


043710 


548 


002364 


044250 






549 


002366 


040620 


043167 


043710 


550 


002374 


044256 






551 


002376 


040724 


043212 


043700 


552 


002404 


000000 






553 


002406 


040765 


043167 


043710 


554 


002414 


044300 






555 


002416 


041032 


043167 


043710 


5iS 


002424 


000000 






557 


002426 


041101 


043241 


043666 


55a 


002434 


044202 






559 


00 2436 


011155 


043156 


043624 


560 


002444 


044214 






561 


002445 


041224 


043303 


043624 


562 


002454 


041054 






563 


002456 


041270 


043313 


043624 


561 


002464 


044312 






565 


003466 


041333 


000000 


000000 


555 


002474 


044324 






5 67 


002476 


041401 


000000 


000000 


553 


002504 


041332 






559 


002506 


041451 


043322 


043730 


r>70 


002514 


044160 






571 


002516 


042014 


043442 


043744 


572 


002524 


000000 






573 


002526 


000000 


000000 


000000 


571 


002534 


000000 






575 


002536 


000000 


000000 


000000 


57S 


002544 


000000 






577 


002546 


ooooou 


000000 


000000 



POn-lUbO FPll-E HtPDUARE OIAl^BOSTIC 
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ENT062: .WORD EIIAI(,OOOO,OO0O,DVAI 

Slir063: .VORD EIIAL,Da*L,OIAL,0*AI 

ENf064: .VORD ENAII,DHAM,DTtH,DTAH 

EIIV06S: .IIDRD EIIAIi,OBA«,DTAa,DTAri 

EIIT066: .aORD eilAt,DHAI,DTAT,0000 

EIIV06T: .BORO ElttU,DHAD,DIAII,0000 

EN?07a: .VORD EHAV, 0000, 0000, DVAV 

KIIV071] .VORD EI<AII/0000,OOao,D*AH 

EN«072: .HORD EI(AX,OHAX,DTAI,0000 

ENV073: .BORD EIIAY,DRAT,DTA(,OIAB 

ENV074: .WORD EHBA,DHBA,DTBA,OVBA 

ENV075: .HORD EKBB,DHBB,QIBB,DVBB 

ENT076: .VORD ENBC,DHBC,DTSC,DTBC 

EVV077: .VORD EKBD,DHBD,DtBD,DTBD 

EMTIOO: .VORD EHBE,OHBE,DTBE,0000 

EHVlOl: .VORD EVBF,DR8F,DTBF,DrBr 

eMV102: .VORD ENBe,DHBG,DTB6r0000 

EHyl03: .VORD eilBH,DHBII,DTBI],DVBH 

ENV104: .VORD EHBI,DRBI,0TBI,DVB1 

EHV105: .VORD EI*BJ,DBBJ,DIBJ,DVBJ 

EVylOe: .VORD EHB[,,0H3L,DTBL,DTBL 

EK\rl07: .VORD ENB<I,0000,0000,D>BH 

ENVtlO: .VORD EM9V,0000,0000,DVBN 

ENVlll: .VORD EHBa/DH80,DT60,DVB0 

ENT112: .VORD eVCH,DHCH,DTCa,0000 

EIIT113: .VORD 0000,0000,0000,0000 

EHI114: .WORD 0000,0000,0000,0000 

EVV115: .VORD 0000,0000,0000,0000 

VACUl 30(1046) 02-SEP-77 22!41 PAGE 
ERROR POIIITER TABLE 



578 


002554 


000000 


579 


002556 


000000 000000 000000 


530 


002554 


000000 


591 


002566 


OOOUOO 000000 000000 


5B2 


092571 


000000 


58J 


002576 


000000 000000 000000 


j?4 


002501 


000000 


535 






585 






517 






538 






587 






590 






591 






592 






59i 






591 






595 


002606 


000000 


395 






597 






598 


002510 




599 


002610 


000000 


500 


002612 


000000 


601 


00 2614 


000000 


602 


002616 


000000 


603 






604 


002620 


000000 


605 






606 


002622 


000 


607 


002523 


000 


508 


002624 


000 


509 






610 


002625 


000 


611 


002626 


000000 


S12 


002630 


000000 


613 






611 


002632 


000000 


6Ii 


002631 


000000 


616 


00 2636 


000000 


617 


002640 


000000 


S13 


002612 


000000 


519 


002611 


000 


620 






521 


002615 


000 


622 






623 






624 






625 


002646 


000004 


626 


002656 


000004 


627 


002666 


000001 


528 


002676 


000004 


629 


002706 


000001 



JSBFTR L(2*4) OF ZERO ERR 

;SHFtR R(ll-l) OF ZERO ERR 

JSHFIR, HAS-RITS RIPPtE-A-l ERR 

;SHFTR, RIS-LEFt/RITE RIPPLE-A-l ERR 

>ESPAD.B LOX/STI DATAPATH ERR 

;ESPAD.A LDX/STI DATAPATH ERR 

;FALO AODD/CARRY RESULT ERR 

;FSPAD.IV.HUX tIBUF-PORT ERR 

;FIRB 1HHED-a MODE DECODE ^RR 

;IFDRX/(ADD*SOB)*HO EXECUTE ERR 

;EXPVT BA=0, E8=:0 DATAPATH ERR 

;EXPHT EA=04^EB::0 DATAPATH ERR 

>EXPVT ER=0 DATAPATH ERR 

;EIPVI EALU EA-PL0S-E8 RESULT ERR 

;EXPNT CVTR/PRE-SHFT-qUOT-ROH ERR 

>IFORKA(ADD+SOB)«HO SUVPATH/H0*R6 ERR 

>IFORIt/(ADOtSUB)«M0 CEA*EB3=0/!I0*R6 ERR 

;IFORIt/(ADDtSOB)«M0 EXPNT. RAVGE. CODE. RON ERR 

^DIVIDE IHBDF/AR-SHIFT FSPAD-SELECT ERR 

;LDCP(I->F) FPIHHOX/DOUT CONVERT ERR 

;FEXP/FAL0 FPS F-D f,/* R-T 4iJDE ERR 

;FRACTI0V/CLR0-EXEC/FP.EHIT.F data ERR 

;FPIVIT/CLRD/LDEXP RTT<59:58> INSERT ERR 

JECR/FCCR EXCEPII0N4FCC ERR 

;LDEXP/STEXi» FPINHUX(DOUT) ERR 

;(IIU) 

;(»D) 



;(N0) 

12 



SEQ 0011 

St:a 0034 



Enriie: .vord 0000,0000,0000,0000 ;(nO) 

EIIV117: .VORD 0000,0000,0000,0000 ;(NU) 
ENV120: .VORD 0000,0000,0000,0000 ;(NU) 



.SBTTL PPDGRAH DEFINED CONNQV TAGS 
;*IARIABLES 

.EVEN 
;•••>• gor CLEARED E?ER ••••• 

.VORD >TBS 



;•••••••*•* start cleariig of prdsra4ner defined cohhon tags »••••»•••• 

stpdct: 

$fps: .vord ; program-controlled fps 

fps: .vqro ;?ps stored here after stfps 

pec: .vord ;fec stored here after stst 

FEA: .VORD ;FEA STORED HERE AFTER STST 

FPESCP; .VORD ;»=HJ / »DT-0=ESC«PE ADDR AFTEi) FP TRAP 

>XEEP THE NEXT TVD LINES IN THIS DRDER 

J377=FP INTERRUPT/TRAP IS OK / OOD=rP INTERRUPT/TRAP IS 

A>l ERROR 
)377=OX TO EXECUTE FP INSTRUCTIONS / 000-OON'I BXECUTE F 

P INSTRUCTIONS 
JCB7=13=4V MODE / t87=0]=2V MODE 

;377::0BRIC(BM) ENABLED, JUST RTI / 000=OBRK(8H) IS AN ERR 

OR 
;3H IBRK ESCAPE ADDR 
;BH IBRK CODNTER 

!DV LAST OLD PC 

;i>V ESCAPE ADDRESS 

}0V I TIMES A HATCH CODNTER 

!0V LOOP COUNT, FOR CHECKING HUNG AT INSTROCTICIH OS IN L 

OOP 
;3L0 VERSION OF ABOVE 
;0V ESCAPE ENABLE: 377=»ES/000=Fl]RCE-A«-ERROR 

J377=F0RCE TIGHT LOOP, ERROR OR NOT / 000=OISABLED 

;*HEMORV FLOATING POINT ACCUMULATORS 

} (NO RELATION TU HFP/VFP FP ACCUI<UL ATOPS) 

HFACO: .BLKV 4 ; 

HFACl: .BLKV 4 ; 

MFAC2: .BLKV A J 

HFAC3: .SLKN 4 ; 

HFAC4: .BLKV 1 ; 



FPTPOX: 


.BUE 





nofpie: 


• BYTE 





fplenf: 


.BYTE 





OBTPOX: 


.BYTE 





UBESCP: 
DBCNTR: 


.VORD 
.VORD 






DVLOPC: 

dvescp: 
dvcntr: 
DVLOOP: 


.VORO 
.VORD 
.VORD 
.VORD 








dvolop: 
dvflag: 


.VORD 
.BYTE 






LPTITE: 


.BYTE 






PDP-11/60 PPtl-E HtPOdiRE DltGRDSTIC 
OaFPEI.Pll 02-SEP-77 1J:50 



dtCTll 30(1046} 02-SCP-77 32141 PtGE 13 
PRDCRlt OEflKED CDKIiaa »6S 



sea oois 

SEa D03S 



630 


002716 


000004 






631 


002726 


000004 






632 


002736 


000004 






633 










634 










635 


002746 


000000 






638 


002750 


oooooo 






637 


002752 


000000 






63B 


002754 


oooooo 






S39 


002756 


1)00000 






640 


002760 


1)09000 






641 


002762 


oooooo 






642 


002764 


oooooo 






643 










644 










645 


002766 


900000 






646 


002770 


oooooo 






647 


002772 


oooooo 






648 


002774 


oooooo 






649 










650 


002776 


oooooo 






651 










652 










653 










SS4 










655 




000006 






656 


003000 


000006 






657 










S58 










659 










660 










661 


003002 


100125 






652 


003004 


052525 


052525 




6S3 


003010 


052525 






664 


003012 


052525 


OOOOOO 


OOOOOO 


655 


003020 


OOOOOO 






666 


003022 


100052 






667 


003024 


125252 


125252 




668 


003030 


125252 






6S9 


003032 


125252 


OOOOOO 




670 


003036 


OOOOOO 


OOOOOO 


177777 


671 


003044 


177777 






672 


00 3046 


077777 






673 


003050 


177777 


177777 




674 


003054 


177777 


177777 




675 


003060 


OOOOOO 


OOOOOO 


OOOOOO 


676 


003066 


OOOOOO 






677 


003070 


000125 


052525 




678 


003074 


0S2S2S 


052525 


125252 


579 


003102 


125252 






680 


003104 


000052 


125252 


125252 


681 


003112 


125252 






682 


003114 


000177 


OOOOOO 


OOOOOO 


593 


00 3122 


OOOOOO 






684 


003124 


100177 


OOOOOO 


OOOOOO 


685 


003132 


OOOOOO 







PDP-11/SO FPll-E HtRDilARE DUCIlaSTtC 
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696 
637 
6»8 
699 
690 
591 
692 
693 
694 
695 
696 
697 
698 
699 
709 
701 
702 
703 
704 
705 
706 
707 
703 
709 
710 
711 
712 
713 
714 
715 
715 
717 
719 
719 
720 
721 
722 
723 
721 
725 
726 
727 



003134 
003142 
003144 
003152 
003154 
003162 
003164 
003172 



003174 
003174 
003202 
003210 
003216 
003224 
003232 



003234 
00 3236 
003240 
003242 
003250 
003256 
003262 
003264 
00 3266 
003274 
003302 
003310 
003316 
003324 
003332 
003335 
003342 



152525 

052525 
025252 
125252 
077000 
OOOOOO 
177600 
OOOOOO 



000214 
000004 
000010 
000114 
000100 
OOOOOO 



000011 
000056 
000057 
005015 
030455 
050106 
030101 
027056 
042120 
033057 
030461 
051101 
020105 
047516 
005015 
015 
020123 



030616 
031000 
031104 
031126 
030500 



005012 
026461 
026505 



026520 
020060 
042455 
053504 
044504 
032123 
000 
050012 
000043 



Nrtcsi 


.BLKH 


4 


; 


iirtc6i 


.BLXI 


4 


; 


iirtc7i 


.BLKM 


4 


> 


{•REGISTER COatEatS^ 


IT ERROR, FOR OlSPLM 


EREGO: 


.lORO 






EREGl: 


.KQRO 






EReG2: 


.UORO 






EREG3I 


.aoRO 






EReG4: 


.aORO 






EREES: 


.VORO 






EREG6: 


.aORD 






EREG7: 


.aoRO 







}*tFTCR k TRAP COaOIIIOa, OLD PC/PS/5P SkfED HERE 
OLDPCl .aORD 
DLDPSI .aORO 
DLDSP: .aORD 

fpiist: .aoRD o 
EaPDCT: .aoRD o 

}••*•'*•••* EID CLEIRIIG OF PROGRtNNIR DEFiaEO CONHOI TAGS 



}*soiiE coaMoicr ssed corstarts, stored ir nerori 

DaSCRT:6. ;0SE f MATCHES 

dhicht: .aoRD oascai ;REaoiRE this auaaeR of hatches td signal piidc hong 

> CIE, ticks of the lire CL0CK3 



>*SOHe FP COaSTAITS: 

fpmoap: .aoRD 100125 

FPALTP: .UORD AP,AP 
FPAPOO: .aORO AP 
fpapin: .VORD AP,0,0,0 



FPMOAM: .aORD 

ppaltr: .aoRD 

FPAROO: .aORD 

FPAam: .aoRD 

FPOOtl: .aORD 

fppdre: .aORO 

FPOHES: .aORD 

FPllOO: .aoRD 

PPZERO: .aORD 

fpzeap: .aoRD 

FPtPAi: .aoRO 

FPZEAl: .aORO 

fpzoin: .aORD 

fpnoim: .aoRD 



100052 

Aa,Aa 

Aa 
Aa,o 

0,0, Ml, 41 

77777 
Ml, 111 
N1,H1 
0,0,0,0 

125, AP 
AP,AP,AH,Aa 

52,AH,AB,Aa 

177,0,0,0 

100177,0,0,0 



; 100125, 052525, 052525,052525 
7052525,052525,052525,052525 
> 052525, 052525, OOOOOO, OOOOOO 
> 0525 25, OOOOOO, OOOOOO, OOOOOO 

;100052,1252S2, 125252, 125252 
;I2S2S2,125252,12S252,125252 
; 12S252, 1252S2, OOOOOO, OOOOOO 
;1252S2, OOOOOO, OOOOOO, OOOOOO 
; OOOOOO, 000000,177777, 177777 

;077777, 177777, 177777, 177777 
> 177777, 177777, 177777, 177777 
;177777,177777,000000, OOOOOO 
; 000000,000000, OOOOOO, OOOOOO 

> 000125,052525, 052525, 052525 
7 052525,052525,125252,125252 

;000a 52,125252, 125252,125252 

> 000177, OOOOOO, 000000,000000 

; 100177, OOOOOO, OOOOOO, OOOOOO 



052525 052525 

125252 125252 

OOOOOO OOOOOO 

OOOOOO OOOOOO 



lACni 30(1046} 02-SEP-77 22:41 PAGE 14 
PROGRAR DEFINED CONMOH TAGS 

FPAPNS: .aoRD 152525, AP,AP,AP >1S2525,0S2525,0S2525, 052525 

FPANNS: -aORD 25252, Aa,AH,>a ;02S252, 135252,125252, 125252 

FPEM4Z: .WORD 77000,0,0,0 >077000,000000,000000,000000 

FPSEFZ: .HORD 177600,0,0,0 ;1776a0,000000,00a000, OOOOOO 

;«TECiaR IHIIIALIZATIDN TABLE 



SEO 0016 
SE3 0036 



000340 
000340 
000340 
000340 
000300 



042115 
050504 



030461 
050106 
044040 
051101 
043501 
041511 



aoRD 1 
aORD 2 
aORO 3 



.aORD 
.aORD 
.aoRD 
.aoRO 

.aORD 

.aoRD 



VECTOR ADDRESS 
= PC 
= PS 



PPP»EC,FPPILT,PR7 
ERRVEC,TRP004,PR7 
RES)EC,TRP010,PR7 
114,IRP114,Pa7 
DallLV,DVllLI,PR6 
OOOOOO 



>fpp vector 

jtraps to 4 (ti4e0ut, ubrk, etc) 

straps to 10 (illegal instrdctiqks, etc) 

;nenar</cache parity errors 

;line clock 

;end 



J'SOME ASCII MESSAGES 

$HT: .ASCIZ <Hr> ;KORIZ TAB 

SOT: .ASCIZ ".* >PERI0D 

$SL: .ASCIZ "/" >SLA»I 

BGRMES: .ASCII <CR><LF><LF><LF>"MD-ll-D8FPE-" 



.ASCII "AD" 
•ASCII ".." 
.ASCIZ "PDP-ll/60 fPll-B HASOaARE D1AGN0STIC"<CR><LF> 



051501 aaPASl: .ASCIZ <CR><LF>"PASS »" 



POP-ll/60 FPll-E HIROKARE DlkGROSTIC 
DUFPEl.Pll 02-S6P-77 17:50 

728 

729 

730 

731 

7 32 

733 

734 

735 

736 

737 

733 003400 

739 

740 

741 003400 012706 001210 

742 003404 005026 

743 003406 022706 0012S4 

744 003412 001374 

745 003414 012706 001200 
746 

747 003420 012737 032320 

74B 003426 012737 000340 

749 003434 012737 032724 

750 003442 012737 000340 

751 003450 012737 035020 

752 003456 012737 000240 

753 003464 012737 035466 

754 003472 012737 000340 
79S 003500 01373T 030450 

756 003506 012737 176543 

757 003514 012737 123456 
753 003522 005037 001342 

759 003526 005037 001344 

760 003532 012737 000001 

761 003540 012737 003540 

762 003546 012731 003!>46 
763 
761 

765 003554 013746 000004 

766 003560 012737 003614 
7S7 003566 012737 177570 
768 003574 012737 177570 
759 003602 023777 177777 
770 003610 001012 
771 

772 003612 000403 

773 003614 012716 003622 

774 003620 000002 

775 003622 012737 000116 

776 003630 012131 000174 

777 003636 012637 000004 
771 

779 003642 005031 001364 

730 003646 122731 000001 001376 

791 003654 001003 

7<!2 0036S6 012137 001400 001254 

783 003664 



NkCTll 30(1046} 02-SBP-11 
STtRT ar PtSS ROUTIIE 



22:41 PtGE 15 



sea ooiT 
sea 0031 



.SSTTL STIRT OF PtSS ROUTIIE 

.GKIBI. DMt ;tSSEIiBLE 4LL RELtTHE REFEREICES IS 1BS3LDTE 

SIIRI: 

.SBTTL imTIlLIZE THE CONNDI TIGS 

;;CLE1R THE CDDNai TUGS (SCNTtC). IREl 



009020 
000022 
000030 
000032 
000034 
000036 
000024 
000026 
030442 
031374 
031316 



001230 
001220 
001222 



NOV 
CLR 
CNP 
BEE 
MD* 
;;IIIITItLIZE > 
NOV 
MOT 
MOT 
NOV 
MDT 
fOT 
HOT 
HOI 
■lOV 

<iav 

NOV 
CLR 
CLR 

K0» 
NOV 
;;SIZE FOR 



;;FIRST LOCITIOI TO BE CLEtREO 
;>CLEIR MENORT LOOTIOII 



>;(.aap bice if io 

;|SErOP TEE STACK P0IIITE8 



000004 
0012S4 
001256 
115444 



001254 
001256 



fSCItItG,R6 

(R6)+ 

|S1R,R6 »D]IE7 

.-6 

«STtCE,SP 
FEU VECTORS 
#JSCOPE,»HBr»EC >JI3I VECTOR FOR SCOPE RQDIIME 
tPR7,»«laTTEC»2 ;;leiel 1 

»$ERROR,»»E«T»EC JlEUT VECTOR FOR ERROR ROOTIHE 
tPI)7,«tEMTIEC»2 J>LE»EL 1 

|STR»P,i»TR»P»EC |JIR»P VECTOR FDR TR»P CALtS 
|Pli5,MTRAP>EC)'2 MLEIEL 5 {JLLOK LIKE CLOCK) 
t$PKRDH,»»PKRVEC JJP3IIER PAILORE VECTOR 
IPR7,g«PKRVEC»2 >)LeIEL 7 

SE»0CT,SEOPCT ;!SErOP EUD-OF-PROGRAH COONIER 
1176543, SHIHOH );PRIHE THE RklOOt KUHBER GEKERATDR 
(123456, SLDIIDIt j;BOTH HIGH UNO LOU KDROS 
SriNES tt lUltlkllif. liUKBER OF IIERATIOHS 

SESCAPE ;;CLEAR THE ESCAPE OH ERROR ADDRESS 

»t,$ERMAX ;;ALL0U DUE ERROR PER TEST 

#.,SLP»DR ;(IHITIAt,IZE THE LOOP ADDRESS FDR SCOPE 

«.,$lperr »>serup the error loop address 

HAROUARE SHICH REGISTEK. IF ROT FOURD OR IT IS 



>;EaUAl. 10 A "-1", SEIDP FOR A 

XOV »|ERRVEC,-(SP) 

HOT t64$,»«ERRVEC 

HOV *0S4R,SIIR 

MOV fDOISP,OISPLAy 

CHP (-1,»SIIR 

BHE 66$ 



64S: 
65$: 



66S: 



HOV 
RII 
HOT 
HOV 

HOV 

CLR 
CHPB 



65$ 
#65$, (SP) 



SOFTWARE SVITCH REGISTER. 
MSAfE ERROR VECTOR 
;;SEr UP ERROR VECTOR 

;>SEIIIP FOR A HARDWARE SUICH REGISTER 
|>ANO A HIRDHARS DISPLAY REGISTER 
;;TRr TO REFERERCE HARDWARE SHR 
};8RAaCH IF NO IIHEOUT TRAP OCCORREB 
>>AIID THE UARDVARE SUR IS NOT : -1 
;;BRAHCH IP 10 TIHEOUT 
J»SEr BP FOR TRAP RETORH 

;;POIHI TO SOFTHARE SUR 



tSljREG,SIIR 

tDISPREG.DISPLAY 

(S»)t,glERRVEC ;;RESTORE ERROR VECTOR 



SPASS 

JAPTEHVjSESI 
S7S 
«$SaREG,SIIR 



PD = -ll/50 FPll-E KARDilARE OIAGIOSTIC 
DOrPEA.Pll 02-SEP-77 17:50 



61$: 

HACfll 30(1046) 02-SEP-77 
IHITIALIZE THE COHHOI TAGS 



;>CLEAR PASS COOHT 
})TEST aSER ORDER APT 
))ia, DSE aOt-APT SUITCH 
;)VE5, OSE APT SUITCH REGISTER 

22:41 PIGE 16 



sta ooiR 

SES 0038 



734 








795 








7»5 








787 








793 








799 


003664 


012700 


001212 


7 90 


UU3670 


005020 




791 


00 3612 


020027 


001254 


792 


003676 


002774 




793 








794 








795 


00 3700 


012700 


003174 


195 


003704 


012001 




797 


003106 


001403 




799 


003110 


012021 




7 99 


00 3112 


012011 




noo 


003114 


000773 




801 


003716 






902 








803 








904 


003716 


104401 


003242 


855 








305 








807 








BOS 








809 








RIO 








311 


003722 


012706 


001200 


812 








813 








314 


003726 


012700 


002610 


815 


003732 


005020 




916 


003734 


020027 


002776 


817 


003140 


101774 




313 








819 








320 


003142 


005046 




921 


003744 


012746 


003752 


822 


003750 


000006 




823 








32) 








325 


003752 


012737 


000006 003000 


825 


003160 


013737 


003000 002636 


927 


003166 


012737 


000100 111546 


823 








329 








330 


003114 


032777 


010000 175252 


331 


004002 


001011 




932 








333 


004004 


104401 


003335 


834 


004010 


013746 


001364 


835 


004014 


005216 




336 


004016 


104403 




837 


001020 


006 


000 


833 


004022 


101401 


001353 



^miiiiiiiiiiiiiiiiniiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinm 

} POKER FAIL/RESTART ENTERS HERE 

til II I II II III II I II I II 1 1 Illinium II I nil I mil III II I III I mil II III III 

;CLEAR SCHTAG AREA 

; 
; 



;ADDR(TABLE> 

)Rl=VECrOR, IF ZERO, DOIIE 

;8R IF DORE alTH SETUP 

>SETDP PC 

;SETDP PS 

;Ga FOR NEAT 



;»ID HESSAGG AT STARTUP 
TYPE ,BGIIHES 

iiiiiiiiiiiiiiiinmniiiiiiiiniiiiiiiiiiiiinnimiiimmmimi 

} NEK PASS GNTERS HERS 

7iiiiiniiiinniiiifininiiiiiniiniiiiiiiiinmmmniiimniii 



restrt: 


HOV 


»STSTIIH,RO 


1$: 


CLR 


(RO)t 




CHP 


RO,|S»R 




BLT 


15 




!*SETBP 


VECTOR AREA 




HOT 


»VecTAB,RO 


VECINT: 


HOV 


(RO)-f,Rl 




BEQ 


VECOOH 




HOV 


(RO)t,(Hl)* 




HOV 


(RO)t,(Rl) 




BR 


VECUI 


V EC DON: 







NEKPASI 



;«RESET STACK POINTER, FOR INSOHANCE 

HOV ISTACK.SP ;RESET TO ENOHN VILDE 



;*CLEAR PROGRAHDER DEFINED C3HH0N TAGS AREA 

HOV »STPOCT,BO JFIRSI LOCATION 

8GNPCT: CLR (RO)t )CLEAR IT 

CHP RO,«ENPDCT ;UP TO LAST ? 

BLOS BSHPCT ;Na, CONTINUE 

;*STARI 001 AT PROCESSOR PRIO^O, KERNEL NODE, T-BIT=0 

CLR -(SP) ;PS=(0000O0) 

lOV «.<'S,-(SP) ;PC OF RETURN 

RTI >AND NON POP (000000)->PS 

J*START LINE CLOCK, IF ITS N3T GOING 

NOV KDiScwt.ONicNT ;resei iasier tick count 

40V DWICNTrDNCNTR ;RESET TICK COUNTER 

HOV OBITS, DNllLC /SET INTR ENABLE, CLEAR READY 



jinhibii status typeuuts ? 
;br if VES 

;"PASS »" 

;PASS COUNT INTO ... 

; 1-H R4NGK 

;IVPE OCTAL 

; 6 DIGITS, NO LEADING Zt'JJS 

;END the LINE 



;«NEKI 


PASS HES3AGE 


BIT 


#Biri2,9SI(R 


PNE 


TSIl 


TYPE 


,HrlPASl 


HOV 


SPASS, -(SP) 


INC 


(3P) 


TYPOS 




.BYTE 


6,0 


Tfps 


,SCRLF 



PDP-tl/60 FPll-E BtRDHlRE OIkGIOSTIC 
DaFPEk.Pll 02-SEP-T7 17:50 

840 
941 
842 
843 
844 
845 
846 
847 
848 
849 
850 
891 
852 
853 
854 
859 
856 
857 
858 
659 
860 
861 
R62 
863 
864 
365 
866 
857 
868 
359 
870 
871 
872 
873 
874 
875 
975 
877 
878 
879 
890 
881 
932 
333 
8R4 
885 
836 
937 
389 
9't9 
390 
B91 
892 
993 
991 



004026 000004 



004030 012700 177400 

004034 076600 000222 

004040 012700 015537 

075600 000352 

105737 

001373 



00 4044 
004050 

004054 



002645 



004056 012701 014000 



PDP-11/60 FPll-6 HJROKJRE DI»i;«OSTIC 
naPPS».?ll 02-SSP-77 I7:i0 



89S 


001062 


012702 


000021 


996 








397 


004066 


075600 


000022 


898 


004072 


042700 


000540 


899 


001076 


010003 




9 00 








901 


004100 


076600 


000144 


902 


004104 


105000 




903 








904 








905 


004106 


020203 




906 


004110 


001402 




907 


004112 


104025 




903 








909 








910 








911 








912 








913 


004114 


000403 




914 








915 








916 


004116 


020100 




917 


004120 


001401 




913 


004122 


104025 




919 








920 








921 








922 








923 








924 








925 








926 








927 








929 








929 








930 








931 








932 








933 


004124 


000004 




934 


004126 


005037 


001342 


935 


004132 


005037 


001214 


936 








937 


004136 


07S600 


000022 


933 


004142 


052700 


001000 


939 


004146 


075600 


000222 


940 








941 








942 








941 








944 








945 








946 








947 








948 








947 








950 









KUTll 30(1046) 02-SEP-T7 22:41 PICE 17 
Tl BH/ HHIMI tID FLAGS HIT 



SE9 0019 
SEQ 0039 



>*tEST 
> 



BH/ VHkNI MO FLtGS IIIIT 

TRE roLLOVIiG TEST OSES THE 31SE HICHIIE 'IlItltLIZE- ROOTIHE 
(ACCESSIBLE TIA A NCO CODE} TO IKITIALIZE THE ■IIHAMI" AND 
"rLAC RESISTERS. THEIT ARE IHEII READ, DSIRG NED FUICTIONS, 
AED CQMPAREO TO TBE F0U.0II1IG EXPECTED VALDES: 

''HRAMI"<lStOO>s(Oa0021)3«0000 0000 0001 0001" 
BII<04>i"l" -> BPP PRSSEIT 
BIT<00>='1« -> ERROR LOG EDABLEO 

BtT<0B,06,05> ARE IGIORED (DCS/ECS/WCS PRESENT SITS) 
ALL OTHER SITS SHODLI) BE ZEROES 



"PLABS"<OS:00>=(0140aO)='0001 1000" 
FLAG<5:4>:"11" -> BfP ENABLED 
ALL OTHER FLAGS ARE ZEROED. 



/ CSP CNST INVALID 



RESISTER/LaCATION USE: 

RO -RECEIIED BN "FLAGS" AFTER INII, 

Rl -EXPECTED BN "FLASS" AFTER INIT 

R2 -EXPECTED BN "NBANI" AFTER INII 

R3 -RECEITEO BN 'NBA4I" AFTER HIT 



NODOLE/ERROR INFO: 



FNIIA/Xa 

CESSENTIALLI NONE! 



FEIP/K9 

KFP-PRESENT-LOGIC 



FHUt/KlO 

leSSENTIALLT NONE] 



F»tU/Xll 

CESSSNTIALLY NONE] 



0iiaR0/(2 

OCON-FP-LDGIC, UCON-FLAG-LDGIC, NHANI-REG, INIT HICROCUDe 



TSTl: SCOPE 

*INIT RODTINE: JAN/TRACE/BASCON/GR/PS/HNRO/SLR/FLAGS/UHANI/HFP 

}STICE JONK (I) IN UHANI BEFORE 
; TO SEE IF REKRITTEK 
{CONSTANT THAT GOES IN SR 
63$: 4ED ,IIINII {EXECUTE THE BM INIT SUBROUTINE 

;IF TIGHT L0ap-0N-e!!ROR SET, THEN HANG IN LUOP 
; NITH/ LINE-CLOC^ OFF, i FPS (F ID=1/?>(1=0 ) 



NUT 


fl77400,R0 


NED 


,NVHANI 


NOV 


»015537,R0 


^ED 


,NINII 


ISIB 


LPTITE 


B>E 


63$ 


HO? 


(014000, Rl 



HACYll 30(1046) 02-SEP-77 22:41 
Tl BN/ NBANI AND FLAGS INIT 

NQV »000021,R2 

MED ,RiHtllI 

BIC •BIT8<'BIT6«Bir5,R0 

NOV R0,R3 



NED 
CLRB 



,RFLAG 
RO 



{EXPECTED FLAGS AFTER THE INtT 



{EXPECTED NHANI AFTER THE INIT 

{GET 'INIT-TEO' NHIIMI 

{ZERO DCS/ECS/VCS PRESENT 9ITS 

{SAVE RECEIVED N'rIAMI IN R3 

{GET "INIT-TED* FLAGSJFPS 
{ZAP FPS PORTION, IN LOB 



Sia 0020 

SEQ 0040 



{BR IF AGREE 

{BN NHANI / RAD INIT 



10$: 



{BB IF OK - NEXT TEST 

{BN FLAGS / BAD [NIT, NHAHI OK 



{•COMPARE NHANI (EXPD>:(R:VD> 

CNP R2,R3 

BEQ 10$ 

ERROR 25 

{"BN NHANI/FLAGS INIT ERROR" 

{ R-FLAGS > RECEIVED B4 FLAGS<8:0> IN R0<15:08> 

{ E-FLAGS = EXPECTED BN FLAGS<3:0> IN Pl<15:08> 

) R-NHANI = RECEIVED BI NHANI IN 93 

{ S-HNANI = EXPECTED BN NHANI IN R2 

BR TST2 {; {ON TO NEXT TEST 

{•CONPARE FLAGS (EXPD): (R:VD) 

CNP R1,R0 

BEQ TST2 {{ 

ERROR 25 

{"BM HHANI/FLAGS INIT ERROR" 

{ R-FLAGS = RECEIVED BN FLAGS<8:0> IN RO<15:08> 

{ E-FLAGS = EXPECTED BN FLAGS<8:0> IN Rl<15:08> 

{ R-NHANI : RECEIVED 84 NHANI IN R3 

{ E-NHANI - EXPECTED BN HHAMI IN R2 



{•TEST 2 ...ENABLE BN NICR33REAX TRAP-TO-4, IN NHANI... 

TST2: SCOPE 

CLP STINES {NO ITER OF THIS TEST 

CLR $ERFLG {OR ERRORS EITHER 



NED ,RNI1ANI 
BIS (8119, RO 
NED ,NNHANI 



{GET IT 
{SET BIT 9 
{AND RENRITE 



{{*••••********•**•«*****•«»*»*•*****•*»«»*»•*«*************•*** 
{{••*••**•***»*•••*»»•*****»***»•►••**••*•***«***♦•»««*♦••«*•*** 
{{***«*•«*••»•••***»»•»»***•«»•*•»««»«»<»**»«***«*««»*«««»«•••*** 



{{*•***••***•******•*****»**•****»****•****«********•****»*,»««**« 

{•TEST 3 BN/ FLAGS AND INSTRl FP DECODE 

{ 

{ THIS TEST CHECKS THAT: 



POP-11/60 rPll-E RtRDHtRE OIkBIOSTIC 
OaPPEt.!>Il l)2-SEP-T7 17150 



951 
«S2 
«S3 
954 
955 
956 
957 

9sa 

959 

9&0 

961 

962 

963 

964 

965 

966 

967 

968 

969 

97D 

971 

972 

973 

974 

975 

976 

977 

978 

979 

930 004152 

981 

982 004154 

993 

984 

985 004160 

986 004162 
937 004164 
983 
989 
990 

991 

992 004170 104410 

993 004174 010237 

994 004200 104414 

995 004204 010100 

996 004206 076600 

997 004212 005004 
993 

999 004214 170003 
1003 

1001 004216 005104 

1002 004220 104411 

1003 004222 005704 

1004 004224 001412 
1003 

1006 



000004 

01270S 004326 



012501 
001472 
012502 



UTll 30(1046] 02-SEP-77 22:41 PtGE 19 
3 BE/ rues IID IISTRl PP DSCODC 

1) m PL1GS<S<4> Cia BC S/ll NITB 0/1 PATTERIS 

2) IN IISTRl PP DCCOOE rtRCSTS TO (04T4}-(0477) II In 



SEQ 0021 
SEQ 0041 



■ECISTER/LOCUIOI BSE: 



RO 
It 
R2 
R3 
14 
RS 



"ftiCS" 



-lED R/l, RECEIfEO 

-EXPECIKO •TUGS' 

^EXPECTED *(IBREAK* 

-BN UBREIE lODRISS (IISTRl PP OECSDE TXRGETr 0474-0477) 

-OBREIE PL*G: IS^iO/tSeyES: Bl OBREAE AT IISTRl PP DECODE 

-OAT* TABLE PTR 



MOOOLE/ERROR IHFQ: 

PI0A/(l 
rEXP/E9 
PNVL/EIO 
PALB/Ell 

CESSEITIALLT IDIE] 

DI0RD/E2 

OCOI-PP-LUGIC, OCDI-PIAG-LDEIC 

IRDECDBE/E3 

IISTRl-PP-OECODEr 3II-DBREAC 



ST3: 



Of f40$,R5 

•DATA LOOP ERTERS 8ERE 



004166 104406 



004216 
177770 
004220 



1$: 


NOW 


(R5)*,R1 




BEO 


TSI4 




HOW 


(R5)»,R2 




EBRPIIT 






, 


— ERRBR-La 




SETDI 


,14$ 




DO* 


R2,CPDBRK 




SETUB 


,155 




NOV 


R1,!!0 




HED 


,«F[.AG 




CtR 


R4 




LDUB 




14$: 


CBM 


R4 


15$: 


CLRDH 






ISI 


R4 




BEO 


20S 



>IIIT DATA TABLE PTR 



;SEI "FLAGS' DATA 

>IPP ALL ZERO, OalE WITH TEST 

>GET BH B9RK ADDRESS 

JDOIT CBAIGE DATA 11 ERROR LOOP 



;eNABLE PROC HOIIG ESCAPE, IITH CLOCK 

>LOAD DBRK REGISTER II SH 

>BIABi.E PROC OBRI EXIT 

;GET flags TO HRIIE 

;SETOP FLAGS 

; CLEAR 08RF FLAG 

;EXEC THE FP IIStR 

;ENTER here IF 13 DBRK, OR PROC HUNG TIHEaOT 
>KAKE TIHEOUT AN ERROR IQH 
JIEST FOR UBREAK (OS^TES) 
|BR IP THERE IAS A DBREAE 



PDP-11/60 FPll-e HARDUARE DIAGIOSTIC 
D^FPE^.?11 02-3EP-77 17:50 



;aO OBREAK AT IISIRl/FP DECOOE 

MACTll 30(1046) 02-3EP-77 22:41 PAGE 20 
T3 BH/ FLAGS ABB IISTRl FP OSCODE 



SEQ 0022 

SE9 0042 



1007 
1003 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1013 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1025 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1036 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
105B 
1059 
1060 
1061 
1062 



004226 
004212 
00 4234 

00 4236 
004240 
004242 



00 4244 
00 4246 



076600 
105000 
104415 

020001 
001402 
104026 



000424 
104027 



HED 

CLRB 

CLROB 



,RFLAG 
RO 



7S0 GET ACTUAL FLAGS 

;ZAP FPS PART 

;AN0 DISABLE FDRTHER BBREAKS 



;FLAGS LOADED OK 7 

7BR IF IBS 

;FLAGS LOADED/READ HRONG 



004250 000422 



004252 104415 



16$: 



20S: 



CNP R0,R1 

BE9 16S 

ERROR 26 

;*BN FLAGS R/l ERROR" 

J E-PLAGS - EXPECTED 84 FLAGS<8:0> III Rl<15:08> 

; R-FLAGS = RECEITEO B4 FLAGS<8:0> 11 R0<15:08> 

BR 25$ ;IEXT 

;l'QRCB "lO-OBRK" ERROR 

ERROR 27 ;ALS0 10 IIBREAK ERROR 

;*8K IISTRl/PP-OECDDE ERROR; FLAGS OK" 

> SIIDBRC = 9ASE iACHIlE EXPECTED HICROBREAX ADDRESS IH R2<11:00> 

; R-FLAGS - RECEIITEO 84 rLAGS<B:0> IN R0<15:08> 

BR 25$ ; 

;PRaC DID OBREAX 
CLRU8 



00 4254 
004260 
0U4264 
004270 

004272 
004276 



004300 
004302 
004304 



076600 
072027 
042700 
010003 



000103 
177775 
170000 



076600 000104 
105000 



020100 
001401 
104030 



MED 
ASH 
BIC 
HOY 

HED 
CLRB 



,L3GCUA 
»-3,R0 
»-C7777,R0 
R0,R3 

,LaGFLG 
RO 



;DISABLE FURTHER BBREAKS 

}GET LOGGED CUA (HICROADDRESS) 

;ALIGN TO BIT<Il:aO> 

;ZAP H.O.BITS 

;SAfE RECEIVED COA II R3 

;GeT LOGGED PLAGS/INTR 
;ZAP NON-FLAGS 



004306 000403 



004310 020203 
004312 001401 
004314 104030 



004316 005000 
004320 076600 
004324 00071S 



255: 



;*CDIPARE "FLAGS' (LOGGED) (EXPD): (RCVD) 

CNP R1,R0 ;AGREE ? 

BEO .»4 ;BP if BK 

ERROR 30 ;iaPE - FLAGS LOADED/LOGGED VRONG 

}"BM IISTRl/FP-DECODE OR FLAGS ERROR" 

; R-FLAGS : RECEIIEO B4 LaG-FLAGS<8:0> IN RO<t5:0B> 

I E-FLAGS = EXPECTED 34 LQG-FLAG5<B:0> II lll<15:0B> 

> R-OADOR - RECEIVED B4 HICROADDRESS 11 R3<Il:aO> 

: E-DADDR = EXPECTED BH HICROAODR IN R2<11:00> 

BR 25$ ;next 

;*CDNPARE "CUA/DBRK ADDRESS" (LOGGED) (EXPD):(RCVD> 

CHP R2,R3 ;ACREE 7 

3Ea ■»4 }SR IF (ES 

ERROR 30 ;NaPE - COA LOGGED WRONG 777 

;'BH INSTRl/FP-DECODE OR FLA3S ERROR" 

; R-PLAGS : RECEIVED 94 LaG-PLAGSC8:0> IN RO<1S:08> 

; E-FLAGS s EXPECTED 34 LaG-FLAGS<e:0> IN i(l<15:08> 

; R-UAOOR - RECEIVED 84 HICROADDRESS IN R3<11:00> 

: E-UADDR = EXPECTED BH HICHDADDR IH O2<ll:00> 

;EVERVTHIIIG HENI OK - DN 10 9EXT DATA SET 

CLR RO ;ZAP OBRK ENABLE AND FLAGS 

H5D ,IIFLAG ; 

BH 1$ ;next 



004342 104000 0004T6 
004346 1)00000 



PD7-11/S0 FPll-E ItRDKIkRe DIICIOSTIC 
OOFPM.Pll 02-SEP-7T 17:50 

1063 
10S4 

loss 

1066 

1067 

10(8 

1069 004326 100000 000474 

1070 

1071 004332 llOOOO 000475 

1072 

1073 004336 114000 000477 

1074 

1075 

107S 

1077 

1078 

1079 

1080 

loei 

1082 
10R3 
1084 
1085 
1086 
1037 
1008 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
1100 
1101 
1102 
1193 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
Ills 
1117 
Ills 

PDP-11/60 FPll-E H«RDK>RE DIIGHDSTIC 
DOFPEA.Pll 02-SEP-77 17:50 



NtCTll 30(1046) 02-SEP-7T 22s41 PIGE 21 
r3 BN/ FUGS 110 IISTRl FP DECODE 

tHiiiiiiniiiiinininiiiiiiimiiiiiimniiiiiiiininniniiiiiiii 

t 
t 
J 



SEQ 0023 

sea 0043 



1119 








1120 








1121 








1122 








1123 


004350 


000004 




1124 








1125 


004352 


012700 


004000 


1125 


00 4356 


076600 


000344 


1127 








112B 








1129 


004362 


003000 




1130 


004364 


012701 


000014 


1131 


00 4370 


012737 


000300 


1132 


00 4376 


075600 




1133 


004400 


000300 




1134 


00 4402 


005237 


004400 


1135 


004406 


077105 




1135 








1137 








1138 


004410 


170127 


040000 


1139 








1140 


004414 


07S600 


000144 


1141 


004420 


032700 


177400 


1142 


004424 


001401 




1143 








1144 


004426 


104031 




1145 








1146 








1147 








1148 








1149 








1150 


004430 


012705 


004506 


1151 








1152 








1153 


004434 


005237 


002640 


1154 


004440 


012501 




1155 


004442 


100450 




1156 


00 4444 


012502 




1157 








115B 


004446 


104406 




1159 








1160 








llSl 


004450 


010100 




1162 


004452 


052700 


000100 


1163 


00 4456 


010037 


004466 


1164 


004462 


170000 




1165 








1166 








1167 


004464 


076600 




IISS 


004466 


000100 




ll'i9 


004470 


105737 


002645 


1170 


00 4474 


001372 




ini 








1172 








1173 








1174 


004476 


020200 





Bkrk FOR ABOfE TEST: 








-FtHe- OBRK 


FLte<a/5i4> 


COMEITS 


0$: .HORD 


100000, 0474 


>1/00 


IIFF*>UID 


.VDRD 


110000, 0475 


>1/1> 


HFP«T»tlD 


.HORD 


114000, 0477 


;i/ii 


HFP*H»»I.IB 


.VORD 


104000, 0476 


>i/»i 


IIFP*I«V»LID 


.HORD 





JO ORE 


CEXII RirB »BD»E SUTE3 


•lESt 4 


BM/ FP CIST RgsranE 





TBIS TEST VERIFIES THE FP CaRSTANT RESTORE PROCEDURE 

OF KFP/HFP BK IRSTRl DECODE. THE IRVULIO-FP-CaRSTlHT PLUG 

tFLiE<4>] IS SET, IIDICtTIIG THE FP CDISTMTS ARE INVALID. 

THE ACTDAL FP COISTARTS ARE OESIROTED BT OSIRE THE NED IISTROCTIOM 

TO HRITE ZEROES IITD CSF (00) -> (13). THE TEST TRER EXECUTES 

A -VFP- IRSTROCIIOI, AID CRECES TRAII 

1) FLAG<4> IS CLEARED AfTED THE RESTORE 

2) EACH OF THE COISTAITS, III CSP(00)-(05}, (07)-(13> 
IS CIECEEO FOR TALIDITT. 



REGISTER/LOCATIOI OSE: 

RO -TEMP, RECEIVED FP CIST, RECEIVED FLAGS 

Rl -TERP 

R2 -EXPECTED FP CIST 

R3 -(RO) 

R4 -(10) 

R5 -DATA TABLE PtR 



NDDaiE/ERROR IIFDl 

FN0A/K8 
FEIP/E9 
FMUL/(10 
FALO/Kll 

CESSEITIALLT lOlE] 

DIDRD/K2 

UCOR-FLAG-LOGIC 

IRDECaDE/IC3 

IISTRI-FP-DECOOE 



ACVll 30(1046) 02-SEP-77 22:41 
4 BM/ FP CIST RESTORE 



PAGE 22 



SM 0924 
SE] 0044 



DATAPATH/K4 

CSP ADORESSIRG FOR FP COISTAITS 



15: 

2$: 



RQV 




1004000, RO 


RED 




,IIFLAG 


)R0« 


ZAP ALL THE F 


CLR 




RO 


MOV 




»14,R1 


NOV 




|HCSPO0,2S 


RED 






ICSPOO 




mc 




2S 


SOP 




R1,IS 



;SET KFP'tlVALIO 
;IKTO FLAGS 



;IRia ZEROES 

;(14) sp-s 

;get med code 

)0d a irite to the csp: 

;usiie this code 

)bonp code along 

;aro loop 

;N0H EXEC A NFP'INVALID MODE FP INSTR 

LOFPS (040000 ;SH00LD RESTORE CONSTANTS 

NED ,RFLAS ;SEI FLAGS IN R.O.B. 

BIT (08, RO ;IEST OPPER-BTTE FOR ALL ZERO FLAGS 

BEQ .»4 ;FLA6<4> SHOOLD BE "O" 

> IF CONSTANTS RESTORED 
ERROR 31 ;ELSE ERROR: F<4> NOT CLEARED 

;"BM FLAG4=1 AFTER CSP FP-CNSt RESTORE" 

> R-FLAGS = RECEIVED BN FLAGS<8:0> AFTER CSP FP-CNST 
) RESTORE ROOriNE EXECDTED 



> 

NOV 



-NON CHECK EACH CONSTANT IS CORRECT 

(40$, RS ;PTR TO DATA 



>*DATA LOOP ENTERS HERE* 

INC DNLOOP 

N3V (R5)*,R1 

BHI ISIS ;j 

NOV (R5)»,R2 

ERRPNI 



;BVMP CLOCK IN.A.LOOP COUNT 
)OET R1=CSP LOCATION 
;IF -1, DONE NIIH TEST 
GET EXPECTED FP CNST 



-ERROR-LOOP-ENIERS-HERE- 



!G 
) 

;0DNT CHANGE DATA IN ERROR LOOP 



63$: 



15$: 



MOV 
BIS 
NOV 
CFCC 



R1,R0 

(100,RO 

R0,15$ 



NED 

RCSPOO 

TSTB LPTITE 

BHE 63$ 



NAKE CSP(( INT3 HED CODE 

(100)-(113) 
STORE IN MENDRV 
EXEC NFP INSTR TO RESTORE CONSTANTS AGAIN, 

IN CASE OPR HAS BEEN FOOLING AROUNO NIT'I 

ANT BUTTONS ON THE OPERATOR'S CONSOLE 
EXEC MED READ OF; 

THE CSP LQCAIN 
IF TIGHT LOOP-OR-ERROR SET, THEN tl»M3 IN LOOP 

KITH/ LINE-CLaCK OFF, i. fPS(FID = l/?HM=0) 



;non compare (Expd):{rc»D) fp cnst 

CMP R2,B0 ;EaDAL ? 



POP-Il/60 rPll-E HtRDMME DliSIOSTIC 
DaFPEJt.Plt 03-SEP-TT 1T150 



NtCTU 30(1046) 02-SEP-7T 22341 PtCE 23 
T4 BH/ rP CIST RESTORE 



SEO 0025 

sea 004S 



004500 001755 
004502 104032 



004504 000753 



004506 
004512 
004516 
004522 
004526 
004532 
004536 
004542 
004546 
004552 
004556 
004562 



000000 
000001 
000002 
000003 
000004 
000005 
000007 
OOOOIO 
000011 
000012 
000013 
177777 



077600 
000010 
020000 
000004 
050000 
054000 
024000 
177400 
177S00 
lOODOO 
000200 



1175 
1176 
1177 
1170 
1179 
1180 
llBt 
1182 
1163 
1184 
1185 
1186 
1187 
1188 
1139 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1200 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
1203 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 

PDP-11/50 FPll-E HARUHARE DItGIOSIIC 
OafPEJ.Pll 02-SEP-77 17!50 



1231 
1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
1240 
1211 
1242 
1243 
1244 
1245 
1246 
1247 
124B 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1251 
1262 
1253 
1264 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
127i 
1274 
1275 
1276 
1277 
1278 
1279 
1230 
1231 
1282 

1283 
1234 
1285 



Bta 



10$ 



;BR pat KXT LOOP IP Of 

>ELSE ERROR: BtO PP CIST REID 



40$ I 



004564 000004 



ERROR 32 
"BK ItD rP-CISI II CSP" 

CSPtOR - CSP ADDRESS REPEREICED, (00) -> (13) 
E-PPCIST3 EIPECTEO tf CIST AT THIS ADDRESS 
R-PPCISI: RICKITEO F>: CIST READ FRDN THIS ADDRESS 

s(00«000) IP CIST lOT RESTORE AID 10 ERROR LOG 
I 10$ 7IEXT 

niiiniimiiinnfiniimmiiiinimmiiiiiiinniiniiiiiium 

DATA TABLE OSED II ABOTK TEST: 
CSP PP-C1$T 
077600 
000010 
020000 
000004 
050000 
054000 
024000 
177400 
177600 
100000 
000200 



*TEST 5 BN/IPP ILLESAL IIIERIAL ADDRESS TEST 

THIS TEST CHECKS THE BASE HACHINE FACILITY TO ABOIIT 
FLOATIIG POUT IISTROCtiaiS (HARM AID lOT) UHICH REFEREICS 
PROCESSOR IITERIAL ADDRESSES FOR OPERAID STDRG/FEICH. 

THIS TEST IS IHDEPEIOEIT OF THE FPIl-E PROCESSOR, AND IS 

EteCUTID 11 HARK FLOATIIG POUT HOOE. Al ERROR 

CDIDITIOa IHDICATES SORETHIRC IS VROIG II THE BASE PROCESSOR. 



.lORD 


00, 


.lORD 




.lORO 




.lORO 




.lOBD 




.lORO 




.HORO 




.iORO 




.lORD 




.HORO 




.HORD 




.lORD 


-I 



REGISTER/LOCATIOI USE: 

MACTll 30(1046) 02-SEP-77 22:41 PIGE 24 
S BK/HFP ILLEGAL IITERIAL ADDRESS TEST 

SREGO -SAVES OLD SRRTEC(PC) 
SREGl -SAVES OLD ERRTEC(PS) 

RO -RCV'D CPU ERROR REGISTER AFTER 

Rl -EZP'D CPO ERROR REGISTER AFTER (OOOOOD^IITRNL. ADDR.ERR 

R2 -FP lasTR DIOER TEST 

R3 -FLAG (03TRAP/-l:)a.rRAP> 

R5 -SAVE OLD SP 



SEQ 0026 
SSa 0046 



HODDLE/ERRQR IHFD: 

IIHIIG/K6 
STATDS/IC7 

BOS. CYCLE, IRTERHAL.ADOR. DETECT, JAIDPP.LOGIC 

FBUA/rEXP/FALa/FNUL 
CIDIE, TET) 



004566 
004574 
004602 
004604 
004606 
004612 
004616 



004622 
004626 



013737 
013737 
010605 
104417 
170127 
012701 
005037 



013702 
012737 



000004 001302 
000006 001304 



040000 
000001 
000006 



0045 40 

004652 000004 



SCOPE 

HOV 

NOV 

NOV 

ZtPHFP 

LOPPS 

ROV 

CLR 



B«GRRVEC*0,$REGO 
»«ERRVEC«2,SRE31 
SP,R5 

1040000 

f000001,Rl 

gtERRVEC<'2 



-IITERIAL. ADDRESS. ERROR IITH 



004634 104406 



KOV 
KOV 



ERRPII 
1 



11S,R2 

tlSSftfERRVGCt-O 



-ERROR-LOOP-EHTERS- 



00 4636 
004640 
004644 
004646 
004650 

00 4652 
00 4656 

004660 
004662 
004664 



005003 
170537 
005000 
005103 
000403 

013700 
010506 

020001 
001401 
104046 



lis: 



15$: 



16$; 



CLR R3 

TSIF §1177570 

CLR RO 

COM R3 

BR 16S 



HOV 

nov 



CPOERR,RO 
R5,SP 



CNP R0,R1 
BEQ 20$ 
ERROR 46 



;SAVE OLD ERRVEC PC/PS 
» 

>save old sp 

;iiit aid enable harm 

;iitr-0isab/f-node 

;exp*d cpoerr = intrnl.addr.gro 

)if trap, use pro 

> 

■OATI.ROIRTERaAL' 

7 

;GET IISTRgCTION 

jTRAP-TO-4 GOES 1ERE 

; 

>DQIT CHANGE DATA 11 ERROR LOOP 
HERE 

; 

)CLEAR TRAP FLAG 

JDATI.NOINT KITH ADDR{DISPLA»/MHRO) 
>0IDI'T TRAP, FORCE CPUeRR=( 000000) 
;SET NO TRAP 

;caNT. 
» 

;TRAPPED, GET CPOERR 
;AN0 RESTORE SP 

;check cpuerr is as expected 
7br if has iitrnl.aodr .err 
;else error 



»"BH/IIPP ILLEGL.INTRNL.ADOB !BR" 

> FJINST = FP IHSIR OHOER TEST, "ISrr/170537"=DATI.IiOI!«I, 

; E-CPOERR = EXP-D CPOERR REG, ILL. IITRHL. AnDP=(00000l) 

> R-C?UERR = RCVD CPU3RR 

J 0=IRAP/-1=)IO.TRAP = FLAG IROICAIIHG TRAP-TU-4 0CCURE3 



■CLRF/170437" 

TO 



00 4666 013702 004104 

004672 012737 004^16 000004 

004700 10(405 



POP-11/60 rPll-E HARDVUE OIUnSTIC 

oarPEt.rii 02-sbp-7T i7tso 



1286 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
1295 
1296 
1297 
1298 
1299 
1300 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 



Ntcni 30(1046) 02-SEP-7T 22141 PUS 25 
T5 Bll/arP ILLECII. IIKRIIL iODRESS TEST 



sea 0027 

SEO 0047 



1J7S 



004702 005003 

004704 1.70 437 

004710 005000 

004712 005103 

004714 000403 



004716 013700 17T766 

004722 010506 

004724 020001 

004726 001401 

004730 104046 



>— 

20S: 



21S: 



25$: 
26$: 



-~IinRI«L.tOSRlSS.ERRal WITH •OITO*- 

} 



HOY 
NOT 



ERRPII 



21$,R2 
t2S$,MIRRfKC<'0 



> ERROR- LOOP-EITERS-IERI- 



;GET IISTROCTIOI 

;TRtP-Ta-4 cots HERE 

> 

JDOIT CHtaSC DITI II ERROR LOOP 



CLR 
CIRF 
CLR 
CON 
■ R 

ROT 
NOT 

CMP 
BEB 
ERROR 



R3 

ttl7'570 

RO 

R3 

MS 

CPUERR,R0 
R5,SP 

R0,R1 

30$ 

46 



>CLMR TRIP FLAG 

>OkTO VITR «DDR(DISPLlV/HNRa) 

>OIDI'T IRkP, FORCE CPOERR=(0OOOaO) 

}SET *a TRIP 

}CaiT. 

; 

jTRtPPED, GET CPOERR 
fUm RESTORE SP 

; 

;CHECK CPOERR IS IS EXPECTED 
>BR IF UkS IITRIII..tOOR .ERR 
;ELSE ERROR 



004732 010506 

004734 013737 001304 000006 

004742 013737 001302 000004 

004750 104416 



1309 

1310 

1311 

1312 

1313 

1314 

1315 

1316 

1317 

1318 

1319 

1320 

1321 

1322 

1323 

1324 

1325 

1326 

1327 

1328 

1329 

1330 

1331 

1332 . 

1333 

1334 

1335 

1335 

1337 

1333 

1339 

1340 

PDP-11/ SO FPll-E RtRDUXRE DIIGKOSTIC 
D9FPE».P11 02-SEP-77 17:50 



1341 
1342 
1343 
1344 
1345 
1346 
1347 
1343 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
1360 
1361 
1352 
1363 
1364 
1365 
1366 
1357 
1363 
13S9 
1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
1378 
1379 
13H0 
1381 
1332 
1383 
13S4 
1385 
1386 
1387 
1388 
1339 
1330 
1311 
1392 
1393 
1394 
1395 
1396 



30$: 



>*BM/IIFP lULESL.IITRiL.lDOR ERR' 

> FPIIST = FP INSTR BIOER TEST, »TSrF/170537"=DllTI.»DI»I, "CLRF/n0437"=D» 

TO 
; e-CPOERR = EIP'D CPOERR REG, IL[..IKTRII..»DDR=(OOa001) 

> R-CPUERR > RCT'D CfUERR 

; 07TRtP/-l=Ka.TRtP = FLU IRDICtTIHG TRIlP-Ta-4 OCCUREO 

1 

) ROR RESTORE OtO ERRFEC 

HOT RS,SP ;ReSTORE SP 

KO* $REGl,HEaR<EC4'2 ^RESTORE PS 
NOT $REGO,»fERR(EC»0 } RESTORE PC 
ZAPHFP ;RESEI ID FPll-E ERtBLED 



004752 000004 



•TEST 6 HFP/BR,: FLPGO-FPtCK* SRTC-GRtRT 

THE rOLLaailG test CORSISTS of THO SECTIORS: 

1) TEST OF I.D0B/STFPS/i.OFPS/STST DECODE BT RFP, URD THAT 
THE BR/HFP ARE 19I.E TO IITERACT ¥IA FLPGO/FPACK. THIS 
IRCLODES IISORIRG THE HFP RILL RESPOtO, AID lOT HANG 
THE BN, IHICH IS KAITIIG FOR AH 'FPACIC'. 

2) TEST OF THE HFP OBREIC LOGIC, AND HFP/BH-SERVICE 
REaSESI IITERACriOI. ACTDAL CODE PASSED FROK HFP TO 
THE BM NOT TESTED FOR FALIDITT HERE. 



REGISTER/LOCATIOI OSE: 

OBCITR -COBITS I TIHES BM UlROKE AT (4222) IN HFP.SRVC CODE 
$REG0-3 -(TENPS) 



ACTll 30(1046) 
6 HFP/BR: 



02-SEP-77 22:41 PAGE 26 
FLPGO-FPACEl SRTC-GRANT 



SF.a 0028 
3E3 0048 



RO 


-BH SERVICE PORT (RECEIVED) 


Rl 


-(•0) 


R2 


-(TEHP) 


R3 


-HFP OBRK » PREPl ADDR, =(022) 


R4 


-(■0) 


R5 


-(10) 



00 4754 
004760 
004762 
004766 
004770 
004772 
00 4774 
00 4776 



104410 005000 

104416 

012703 040000 

170103 

170003 

170200 

170302 

000401 



hodhle/error iifd: 

FRDA/E8 

FPIRMOI, FIR-A/B, rP-IISTR/IISTRCVO-LDGIC, flR-CLK-A/B, 
FIOA-GEIERAIIQI/JRgG-LO:iC, BDTA(SDBR/RETORN), 
HFP-OBRK, CRON/LATCRES 

FEXP/K9 

HFP/BN-IRIERF ACE-LOGIC, FPBRAI<2:0>/DEcaDE-LOGIC, 
HFP-SRVC-REa/GRAII-LOeiC, JAHUPP-LOGIC, CROH/LATCHES 

FIDL/EIO 

CESSERTIALLT iaiE3 

FALO/Kll 

CESSEITIALLT NOIEl 

aH0RD/K2 

OCOI-FP, FLPGO 

lRDECaDE/E3 

BUIR(FPACI[-SRVC) 

TtMI«G/ES 

HFP-SRVC/3ERVICE 

STATDS/E7 

HFP-SRVC/STATIIS-MOX 



; ESCAPE ADDR IF PRQC HANGS 

;INIT TO HFP, LEAVE TT ERABLEO 

;FPS »/ FID=1, FHII^O, ZEROES FOR LDUB 

;LOAD FPS, BUI ALSO 

; EXEC THE FQU9 SIAIOS INSTRUCTIONS 

; TO SEE THAT NONE OF THEM HANGS 

; THE BN/HFP HANDSHAKE SEQUENCE. 

;Dlt IF GOT TO HEBE 



] •»*■ 


••*»***•• 


*********** 


ST6: 


SCOPS 






SETDI 


,1S 




ZAPHFP 






140V 


•040000, R3 




LDFPS 


R3 




LDUB 






STFPS 


RO 




STST 


R2 




B« 


lOS 



005000 104033 



IS: 



ERROR 



33 



;PROC HONG BY HFP AT ONE 
; OF THE ABOVE INSTRUCTIONS 
J"BH HONG DUHINi; HFP PLPGO/FPACK SEQ" 
} OLD-SP = SP AFTER TRAP TO LIME CLOCK ROUTINE 

} OLD-PC = PC BEFORE TRAP, POINTS AT OFFENOING INSTRUCtlQN 

; OLD-PS := PS BEFORE TRAP 



PDP-ll/tO FPll-E HIRDURE DIlEiOSTIC 
SSFPSt.Pll 02-SEP-TT 17:50 



MCTU )0(1«46) 
T» gPP/Bi: 



02-StP-T7 22:41 PtCE 27 

FLPeo-rPkCE> s«t:-GiiA»i 



ssa 002* 

SEO 004f 



005002 012737 004222 17TT10 
OOSOIO 012703 000022 



1397 
139S 
1399 
1400 
1401 
1402 
1403 
1404 
140S 
1406 
1407 
140S 
1409 
1410 
1411 
1412 
1413 
1414 
1415 
141S 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1429 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1447 
1448 
1449 
1450 

1452 

POP-ll/60 FPll-E HtRDHlRE DIACNOSTIC 
0QKPE4.PU 02-SEP-77 17150 



10$: 



MOV 

Mor 



t«222,CP0SII( 
t022,M 



>BII ( 'Wmin* IE BK BFP SRVC CODE 
;(022)«"PI1EP1" li HFP 



005014 104406 

005016 104411 

005020 104416 

005022 005037 002^90 

005026 104414 000000 

005032 170003 

005034 104416 

005036 052737 000340 17777* 

005044 170127 040020 

005050 012700 104000 

005054 076600 000344 

005060 170337 001302 

00S064 076600 000141 

005070 170127 040000 

005074 170337 001306 

005100 105037 177776 



005104 020027 100350 
OOSllO 001004 



005112 023727 002630 000002 
005120 001401 



»*»0i CHECE TB»T TEE «rP IS HBUE IB OBHEH, 4ED RESOEST FP SH»C 

)DIMT entice D*Ti II ERROR LOOP 



ERRaR-LOOP-EITERS-RERE- 



CLIDI 
ZkPIFP 

CLR 
SCTOB 

LDOB 
ZEPIFP 



DBCITR 
,0 



#PR7,PS 



INUE t PROC MtIB II ERROR 
JllIT to RFP, LKWE IT EIULED 
iSTiRT COWt »T ZERO 
>ia ESCtPE, BOT EllBLE >I0 COOIT 

{IITO IFP OBRE 
ICLE4R Ut EFFECTS 

(SET PR7 TO IGIORE FP SRVC, tID tUSO 
J LOCE DOT LIRE CtOCE 

>SET rMII=l 



LOFPS (040020 

IBFP OBRKS IT STUIT OF TBIS IISTR: 

IBFP SERVICE RES / Bl lEIDRE SIICE PR7»-FP IB IR 

MEO ,ilFL»e »Z»P BPP EMABLE, KEEP BH OBRE EI»Bt 

;HFP SERIICE REa / Bl ISIORE SIICE PR7«-FP II IR 

SIST SBESO >EXEC -IFP- SIMOS (IE, BO BFP SYIC) 

JIFP SER7ICE REa / BM ROIOR SIICE PRTFP II IB 
>STtTOS II SREGO/1 IS STITBS BEFORE HFP SERVICE 
;gBCITR:l AFTER Bl BREAK 

;iiFP ASAII BBRKS AT START OF lEH IISTR: 

lED ,RSERVC >6EI Bl SERVICE PORT 

;HFP SERVICE REa / Bl IGIORE SIICE PR7*-FP II IR 

;IEXt IISTR DISABLES FHM=(0), WP OBRK OFF 
LOFPS 1040000 ;EEEC -HFP- SIAIOS {IE, NO BFP STIC) 

)BFP SERVICE RE] / 91 ROiaR SIICE PR7*FP II IR 
;aBCITR=2 lal AFTER SN OBRE 

|FMN«(0) 101 SO SBOBLD BE 10 FORTHER «FP DBRK/SRVC REflOESTS 

STST 5RSS2 >EXEC -IFF- SIAIOS (IE, 10 HFP STIC) 

ISIOOLD BE 10 HFP SRVC PEIDIBG ION 



CLRB 



PS 



;TDRI LIIE CLOCK BACK ON 



JCHECE FP SRVC IAS SET IHEI "SERVICE" PORT MAS READ 
CIP RO, #100350 JFP-SRFC-H II BIT<03>H 

BilE 20$ ;ERR0R IF DIFFEREIT 

JCHECE FP SRVC IAS HOIOREO THICE BY BM (OBCBTR) 
CIP U9CITR,|2 ;IIICE 7 

BEQ 30$ ;BR if OE 



lACYll 30(1046) 02-SeP-77 22:41 PAGE 28 
16 HFP/BI: FLPSO-FPACt; SRTC-GRAIT 



SEa O030 
SE3 0050 



1453 
I4S4 
1455 
145S 
1457 
1458 
1459 
1450 
1461 
1462 
1453 
1454 
14S5 
1466 
1457 
1463 
1469 
U10 
1471 
1472 
1473 
1474 
1475 
1476 
1477 
1478 
1479 
14i!0 
1431 
1482 
1483 
1434 
1485 
1486 
1487 
1488 
1439 
1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1500 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 



00SI22 104034 



005124 104415 
005126 104416 



20S: 



3o;: 



ERROR 



34 



;hfp iistr-rcvd error, and/or 



•Nqpp SRVC SRAIT ERROR" 

; hsrvc = cdoit of id4ber of times bn mtcdoareae at (4222) 
) (9hfpptrap7) occdrred 

} bhsrvc = received service port of statos hox ir r0<1s:00> 

;hfp fp-srvc reo error 



CLROB 
ZAPRFP 



)HAKE 81 VBRK ILLEGAL 
;IIIT HFP, SET Fll=0 



005130 000004 

005132 104416 

005134 005000 

005136 005003 

00J140 170003 

005142 012703 000022 

005146 oioeos 



7 Bl/ RFP OBREAK SRVC CODE 

IRIS TEST DOES ESSEIIIALLV IBE SAME TKIIC AS THE PREVIOUS OIEJ 
HOVEVER, HERE THE HFP-SRVC C3IDITI0I IS ALLOIEO ID PROCEEO TO 
COMPLETIOI, TO CHECI THAT THE HFP OUT IS ABLE 13 PASS A 
MEAIIISFUL CODE BACK TO TIE BASE MACHIIE. 



RECISTER/LDCATIOI 


dse: 










RO 


-RECEIVED 


"FPSHI#PEC" 


AFTER 


HFP 


ORRK 


Rl 


-(10) 












R2 


-dU) 












R3 


-bfp/prep: 


OBRE 


ADDR 








R4 


-(lU) 












R5 


-SP SAVED 


HERE 











lOODLE/ERROR IIFO: 

FIOA/KB 

FPEIITF-ORIVERS/EIABL, FSPAOt A,B3-EIABL/AD0R5, 
JREG/IOA-GEIERATE, aOTA( SVIR/RETORI), FALO-CDITRaL, CROM/LATCHES 

FEXP/X9 

FPODTNUX-EIABL, FSPADCA,B]-IIRITE, AR-CLE, CRON/LATCHES 

FIUL/KIO 

IIET-ALO/PASS-A-SIDE, FPOUTMUX-DATA 

FALU/Ell 

FSPtDCA,R]-IRITE/eiABLE, AR-LOAD/READ 

***»***•••«****•* a* **************** *•»**•** 



;IIIT TO Hrp, L£tVE IT GHABLSO 

; ALSO FIM::(0) 

;FOR FLAGS 

JFOB HFP 0B9K «DOR, 

; PJIir AKAY PROM PREPO/l/2 

>(022)=PREP1 IN 1FP 

>SAVE SP 



»*** 






ST7! 


SCOPE 
ZAPHFP 






CLR 


RO 




CLR 


R3 




LDOB 






MOV 


»022,R3 




MOV 


SP,R5 



PDP-11/SO FPll-E RtRDIIttE OtlGIOSTIC 
DSFPEil.Pll 02-SEP-7T 17:S« 



KICni 30(104S) 02-SEP-77 22] 41 
T7 BUZ IFP UBREMC SRIC CODE 



SEQ 0031 
SEa 0051 



00S150 170127 047420 
00S154 170003 

005156 07S600 000344 



1509 
1510 
1511 
1512 
1513 
1514 
1515 
1S15 
1517 
ISIB 
1519 
1520 
1521 
1522 
1523 
1524 
1525 
1525 
1527 
1528 
1529 
1530 
1531 
1532 
15 33 
1534 
1S35 
153i 
1537 
1538 
1539 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
154B 
1549 
1550 
1551 
1552 
1553 
1554 
1555 
1355 
1557 
1558 
1559 
1560 
1561 
1552 
1563 
1564 

PDP-11/60 FPll-E H«RDII»RE DIUGKOSTIC 
D3FPEI.P11 02-SEP-77 17:50 



I OF PS 
LDDB 



t04T420 



IPPS mTK: FEK=o, na=i, 

} F<BI»BL>=1S, FHIIsl 

;POT 10DR(P»P1) IITO art OBRI 



)BFP OBRI IT STIRT OF tBIS IISTR: 

BSD ,HFLtC }lk? BFP IBABL FLIC 

)flFP SRTC REa / HOBOR SliCE -PR7 

iiminiiniiimmnumminninimmiiimmiinuinimui 

iREtO CORE FROB TRE BFPrBBRK SRTC RES CBRICB SROBLD s (07)3 
ITBE BN HFP SRVC ROSTIIS rHEl DOES i BHIR(SR3-0) 01 THIS CODE, 
>liITB * Btse IDDRESS OF (4540). IRIS TBE 8M CtR BRIRCB TO 
>» ROBBER DF DIFFERERt LOCtllaBS CIE, (4540)-(4557)] FOR * 
>REtURBIO CODE FUDE OF (>0}-(17) RESPECTIVELY. SOME OF THESE 
>BILL MUSE TIE BN PROCESSOR TO BRIRCB OFF IBTO >■ IRDETERNIIIATE 
>STirE; OTBERS BILL CIDSE QTIER FP SERVICE CQBDITIOIS TO BE 
ISICBUED. TIE FOLLOBIie TIBLE SONNUIIES THE POSSIBILITIES: 

CaNltRIS 



> 


:osE 


tDI>R/STN)-L4BL 


00 


4540/IDCPII14 




4541/OPCDDERR 






4542/ZEROOIT 






4S43/CaBrTR>P 






4544/VTRkPS 






4S45/DFLDTRiP 






4546/RZERTRtP 






4547/l(»I»TR»P 




4550/LDCPW7 






45Sl/CTRtP2 






4552/FFII5 






45S3/FFLT6 






4554/IRO0BOEID3 






4555/BRODBOEIiD4 






4SS6/RRoraDEI05 






45S7/IRODIDEI06 











— > FETOl, 10 FP SRTC CODE RECORDED 

FEC/S2 CODE REIORaED 
FEC/04 CODE RETDRREO 
FEC/06 CODE RETORHED 
FEC/10 CODE RETDRREO 
FEC/12 CODE RETORRED 
FCC/14 CODE RETDRNED 
FEC/16 CODE RETORRED •"•EXPECTED**** 

— > FETOl, RO FP SRTC CODE RECnROEO 
— > fEIOl, NO FP SR»C CODE RECORDED 
SEIERITE ODD ADDRS ERROR, TRtP-T[]-4 
CERERME ODD ADDRS ERROR, TRAP-TQ-4 
V 

V 
>- DOES 1 BOTXRETORR) TO ... 77? 

/ CEBTERS I SUBSET LOOP ???3 



005162 170127 047400 



00S166 010506 

005170 076600 000036 

005174 020027 147416 

005200 001401 

005202 104035 



iiuiiiiiiiiniiiiiiiiiiiiiiiniiiiiiiiiimiiiiimiiiiiiiiiiiiiiiiiii 

JSETTIRG 3tCS TO TfllS POUT lEtRS NDTHIRG DEtDLV HkPPERS ... 

;HFP DBRKS ASAII OB STARIIIG THIS IISTR: 

LDFPS 1047400 ;SET FHN=(0) TO DISABL DBRKS, KEEP ENABLES 

>HFP SRFC REa / lOIOR SIICE -PR7 

;REa IS SERVICED A6AIB, JUST AS II HAS ABOVE 



MOV 



R5,5P 



RED 


,RFEC 


CMP 


R0,tl47416 


BES 


40$ 



> RESET ODR SP TO A GOOD VALUE 

;GET FPSHIfFEC REGISTER 

JSHOOLD SAVE SET FER=(1), FEC=(16) 

>BR IF OK 

ERROR 35 ;BAD CODE RETURNED FROM HFP 

J'BAO DBRK CODE FRON HFPP CC3DEt07/FEC«161' 

> R-FPSII/FEC : FPSBI<15:0B> IN R0<15:08>, 

; FEC<03:00> IN R0<07:00> 



HACVll 30(1046) 02-SEP-77 22:41 
17 BH/ HFP UBRCtl SRVC CODE 



PAGE 30 



SEQ 0032 
SEa 0052 



1565 
1566 
15S7 
1568 
1559 
1570 
1571 
1572 
1573 
1574 
1575 
1576 
1577 
1578 
1579 
1590 
1581 
15?2 
1533 
1584 
1585 
1536 
1387 
1588 
1539 
1590 
1591 
1592 
1593 
1594 
1595 
1596 
1597 
1593 
1599 
1600 
1601 
1S02 
1603 
1604 
1605 
1606 
1607 
1608 
1609 
1610 
1611 
1612 
1613 
1614 
1615 
1616 
1617 
1613 
1519 
1620 



003204 104416 



40$: 



AFTER FP SRVC REa HONORED BY BM 

;IRIT TO HFP, LEAVE IT ERABLGO 



•TEST 10 HFP EBABLE/DISABLE, FP IISTR DECODE 

THE FOLLOIIIG TEST CIECKS THE FBRCTIOIALITY OF: 

1) HFP LDUB ('LOAD mCRaBRSAK") IISTR HOST lORK 

2) HFP FP-IISTR-L DECODE LdBIC CFIR<15: 12>=(17)3 

3) BFP EIABLE/DISABLE VIA FLAG<5> 
PROCEDURE: 

-FIRB- FLIG<5> DBR(e(021) 



17EUX 

07XXXZ 
13XXXX 
15XXXI 
ISXIXX 
17XXXX 



YES 

ND 
ID 
■0 

ID 
10 



CONNERTS 

FP'ERABLEO, ENTER PREP2 

-FP«ENABLED, STAY PBEPO/1 LOOP 
-rP«ENABLED, STAY PREPO/1 LOOP 
-FP'ENABLED, STAY PREPO/1 LOOP 
-FP»EN»8LED, STAY PBEPO/1 LOOP 
FP*-ENABLED, STAY PREPO/1 LOOP 



NOTE: PREP0::(023), PREPl=(022), PREP2=(021) 



REGISTER/LOCATIDB OSE: 






RO 


-(TEHP) 






Rl 


-EXPECTED FPSBI/FEC 


AFTER 


TEST 


R2 


-COPY OF IISTR DNOEI 


TEST 




R3 


-Biri2=FLAC5 DORINC 


TEST 




R4 


-(NO) 






RS 


-DATA TABLE PTR 







NOOOLE/ERROR IIFO: 

FNUA/K8 

FPIMMUX, FIR-A/B, FP-IISTR/INSTRCVD/CUR-FIRA-B, 
FIOA-GENERATE/JREG-LOGIC, aUTA(SUBR/RETDRI), HFP-MICRDBREAIC, 
CRON/LATCHES 

FEXP/K9 

JANOPP, HFP/BR-INIERFACE, FBRAR<2:0>, P1RAN-DECQDK, 
CRON/LATCHES 

FHUL/mO 

CESSEITIALLY NOIEJ 



005206 000004 



005210 
005214 
005216 
005222 
O0S224 
005230 



00S234 
005240 
005242 
005244 
005246 
00S2S2 
005254 
005256 
005260 
005264 
005266 



104410 
104416 

012703 
170003 
012705 
104410 



005237 
104416 
012502 
001472 
010237 
012S03 
012501 
104417 
170127 
010300 
076600 



005224 
000021 



005^4 
005302 



002640 



000020 
000344 



PDP-11/tO FPll-K HIRSHtRE OIIGIOSTIC 
aV?ik.fli 02-SEP-77 17:50 



1621 
li22 

1623 
1624 
1S25 
1626 
1627 
1628 
1629 
1630 
1631 
1632 
1633 
1634 
1635 
1636 
1637 
163R 
1539 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
164B 
1649 
1650 
1651 
1652 
1653 
1654 
1655 
1656 
1657 
1658 
1659 
1660 
1661 
1662 
1563 
1664 
1665 
1666 
1667 
1668 
U69 
1670 
1671 
1572 
1673 
1674 
1675 
1676 



NlCdl 30<1046> 02-3EP-77 
TIO arP KHBLS/DISiBLE, 



22:41 net 31 

rP IISTR DECODE 



SEQ 0033 
SEO 0053 



> • 
t 

TstlO: 



CESSMTI/tLLI miEl 



11$: 



1$: 



SCOPE 

;'FIRST TRI TO LOtO RfP DIREIE REGISTER 

SETDII ,11$ JSEIBPJ 

ZtPHPP 

WOV 1021, R3 

LDOB 

NOT «40S,R5 

SETD» ,23$ 



)*DAI1 LOOP EITMS HERE* 

lie DWLODP 

ZkPRFP 

(lt5>l',R2 

TSTtt t 

R2,S3$ 

tRS)*,R3 

(IISI*,R1 



MOT 
BEQ 
HOT 
NOT 
MOT 
ZIPMFP 

Lorps 

NOT 
MED 



(000020 
R3,R0 



005272 104406 



ERRPRT 

, ERROR-LOOP-KITERS-HERE' 



>SETgP PRDC HDRG ESCIPE 
)II[T BFP, LEtTE IT EllBLED 
;R3=DBRK iODR, PREP2s(021) 
>IR( RFP OIRE LOU 
>PTR TO DtTl TULE FDR TEST 
;SETOP CLOCK CSCtPE, FOR BELOK 

; 

IBONP CLOCK Il.l.LQOP COORT 
IRESET HFP PRIOR TO EXIT 
>GEI TEST mSTR FROM TiBLE 
;REXT TEST IF ZEROES 
;(EeP CQPt la R2 
;GET R3-FLAG5 DURING TEST 
>GET R1=E«PD FPSfll/FEC AFTER 
JlilT TO HFP, LEIIE MFP EHtBLED 
jKFP: fER=0, FID=0, FMK=1 
}GET FLtG<5> FDR TEST 
ISET/CLEKR FLAG5 AS PER TEST 

; 

;domt chamge data la error loop 



005274 

005300 
005302 
005302 
005306 

005310 
005312 
005316 

005320 
005324 
005326 
005330 



104412 

000240 

105737 
001374 

005000 
076600 
104413 

076600 
020001 
001742 
104023 



002645 

000344 
000036 



005332 000740 



PDP-ll/6a FPll-E HAROMARE DIACROSTIC 
DQFPEA.Pll 02-SEP-77 17S50 

167J 

1578 

1679 

1531) 

1681 005334 170000 010000 100016 

1682 

1683 005342 074000 010000 000377 

1534 

16B5 005350 170000 010000 lOOOlS 

1686 

1687 005356 130000 010000 000377 

159B 

1689 00S364 170000 010000 100016 

1S90 

1691 005372 150000 010000 000377 

1S92 

1693 005400 170000 010000 100016 

1594 

1695 005406 160000 010000 000377 

1696 

1697 005414 170000 010000 100016 

1698 

1699 005422 170000 000000 000377 

1700 

1701 005430 000000 

1702 

1703 

1704 



> 

}SEIOP FP TRAP OK, ESCAPE ADDR 

I 

>TEST IRSTR GOES HERE 

;IF TIGHT LOOP-Oa-ERROR SST, THEM HARi: IN LOOP 
; WITW LIME-CLOCK OFF, & FPS<FtD=l/FHM=0) 

; 

;Z»P FLACS=0 
^DISABLE HFP 
;FP TRAP aOH »H ERROR 

; 

;CET RO=PPSKI/FEC 

;itAS THIS CODE EXPECTED 7 

;BR IF OK 

>R0 - SIGNAL AN ERROR 
;'HFP PREPO/1/2, DBRK, SRTC, *f* ERABL ERROR* 
; R-FPSBIAFEC = RC»0 FPS<15:08>/reCC0 j:00> IN RO 
; E-FPSHI/FEC - EXPO FPS<15:08>/FEC<03:00> IM Rl 
; FLG<S> = RECCITED BK FLAG3<08:00> IM R3<1S:08>, 
; FLtBC5> IN 8IT<12> 

> -FIR— = COPT OF HFP FIR<1S:00> IN 92 

; 

>G0 ON TO NEXT TEST TALOE 

DR 1$ 7NEXT 

niiiiiiiiiimiiniiiiiiiiimiiiniiiiiiiiiiiiiniiiiiiiiiiiiuniii 





SEIFP 


,23$ 


63$: 
23$: 


NOP 

TSTB 
BNE 


LPTITE 
63$ 




CLR 
MED 
CLRFP 


RO 
,HFLtC 




MED 
CNP 
BED 
ERROR 


,«FEC 
R0,R1 
1$ 
23 



ACTll 30(1046) 02-5EP-T7 22:41 PAGE 32 
10 HFP ENABLE/DISABLE, FP INSTR DECODE 

DATA TABLE FOR ABOVE TEST: 

— IR~ FLAG<5> FPSHI/FEC COMMENTS 

40$: .VDRD 170000, 010000, 100016 > FP*EaABLEO, UBRK CCFCC3 

.IDRn 074000, 010000, 000377 >-FP*ERABLED, -DSRIC CXDR ROrROl 

.HDRD 170000, 010000, 100016 ; FP^ENABLED, DBRK tCFCC] 

.WORD 130000, 010000, 000377 >-FP>ENABLEa, -UBRK C8ITB "0,901 

.NORD 170000, 010000, 100016 } FP*ENABLEa, UBRK CCFCCl 

.aORD 150000, 010000, 000377 J-FP«ENABLED, -OBRK rnlSB R0,»03 

.NORD 170000, 010000, 100016 } FP'ENABLCD, OBRK CCFCCl 

.aORD 160000, 010000, 000377 >-FP*EMABLED, -DBRK CSDR P0,901 

.NORD 170000, 010000, 100016 } FP^ENABLED, DBRK CCFCC3 

.NORD 170000, 000000, 000377 >FP*-EIABLED, -UBRK CCFCCl 

.NORD ;TERHIiATae 



SEQ 0034 
SSa 0054 



POP-11/tO tril-t HUOIIME OltSIOSTIC 
00rPSk.?ll 02-SEP-T7 17IS0 



1705 
1106 
1707 
1708 
1709 
1710 
1711 
1713 
1713 
1714 
1715 
171S 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
173S 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
174S 
1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
1760 



NiCTll 30(1046) 02-SEP-77 22:41 PUGE 33 

Til IPORK(LEPT), -C(IDD<'80»)*IIO] tf IMStR DECODE 

•TEST 11 iraitE(LErT), -[(lD»»Sn)*M] FP tIST* DECODE 

TRIS TEST TERiriES THE Urf/irOKK IISTRUCTIOI OECDDE LOCIC 
FOR TEE 'LEFT* BRilCR OF TBE TREK; IE/ TRE: 

-t (lOOtSOB) • HODE-O 7 
CLtSS OF laSIROCTIOas. TBIS EICMPMSES riRTMLLT TBE 
ERTIRC REPETOIRE OF OPCODES. 

(IE FP-IISTR-OECOOE ROI IDDRiSS IS EMERtTED tSl 

MDR<7:0>H = FIRB<tl:06>H f II0*R<6'>7)L f FPS-FD-H 
CRHGES PROD (002>-(377)3 

TIE RESSLTtiT IFORE HICROUDDRESS DECODE TUVE IS: 

0)RE<8:0>H ' •0010* |i FPDEC0DE<3:0>H t NO-H 
tRtlGES FROR (100)-(137)3 



sea 003$ 
SEQ 0055 



00S432 000004 

005434 012737 000024 001342 

005442 012737 000003 003000 

005450 013704 000377 



REGISTER/LOCETIDR OSE: 

SFPS -FP5/ BEFORE BFP IBREtE 

RO -(TEMP), "FSA" 

HI -(lENP), "FPSHlfFEC" 

R2 -ROOE/RBC PIR, FOR -C!(aDE0*R(6'>7) I VILOE 

R3 -DBRE/RFP EIPECTEO irORE HICROtDORESS, (100>-(137) 

R4 -BFP FP-IISIR DECODE RON kDORESS, (002>-(377) 

RS -copy OF FP-IISTR EXECDTED 



HDDOLE/ERROR IRFO: 

FIOt/EB 

FPIINOX, FIR-t/B, FP-tRSTR^IISTRCTD/CLK-FIRt-B, 
FRIIA-GEaERtlE/JREG-LOGIC, HFP-HtCROBREtK, 
IFaRK-MDX, FP-IISTR-DECODE-RaM, IDD+SDB/NODE-O-LOGIC, 
CRON/LATCHES 

FEXP/E9 

JINUPF, RFP/BN-IBtERFACE, fBRAII<2:0>, FBRtN-DECdDE, 
CRON/LATCgES 

rNUL/(lD 

CESSEITIALLT ROIEJ 

FJL0/K11 

CESSEKTIALLT ROIE] 

• A************************* ••**••»************** ft*** ************ 

STll: SCOPE 



KDT 
Ml 

mi 



|20.,$TmES 
tS/DKICRT 
1377, R4 



;D0 30. ItERATlONS OF THIS TEST 
ISETOP FOR 3. CLOCK TICKS FOR * NATCH 
;L00P FOR ADDRESS (377)-(000) 



PDP-11/60 PPll-E ntlDWARE DIAGNOSTIC 
OaFPEA.Pll 02-SeP-77 17:50 



NACTll 30(1046} D2-SEP-77 22:41 PAGE 34 

Til tFaRt(LEFI>, -t(ADD>SDa)*«0] PP IKSTR DECODE 



S!!'J 0035 
SEa 0056 



1761 
1762 
1763 
1764 
1765 
1766 
1767 
1768 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1783 
1783 
1784 
1785 
1786 
1737 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 
1800 
1801 
1802 
1803 
1804 
1806 
1806 
1807 
1803 
1809 
1810 
1811 
1312 
1813 
1814 
1813 
IR16 



005454 012703 005712 



0U5460 
005464 
005466 



005470 
005472 
005476 
005S02 
005506 
005512 
00SS14 
005516 
005520 
005522 
005534 
005530 



005534 
005540 
005542 

005544 



005546 
005553 
005554 
005556 
005560 
005564 



005237 003640 

104411 

104416 



IS: 



010405 
072537 
042705 



000004 
000070 



052705 170006 

032704 000002 

001406 

153205 

142205 

105712 

003002 

012703 005713 

010537 005622 



004737 005724 
103456 
170003 
104416 



012700 000040 

010401 

006001 

106000 

010037 002610 



lOS: 



lOF 


«C0DEJ,R3 


J'LOOP 


OH RON AODR 


IRC 


DRLDDP 


CLRDII 




ZAPHFP 




JCALC 


RSrPP-IRSTR 


HOI 


R4,lt5 


ASR 


»4,R5 


BIC 


#000070, R5 


BIS 


1170006, R5 


BIT 


|BII01,R4 


BEO 


10$ 


BISB 


(l<2)»,R5 


BICB 


(i(2)»,R5 


TSTB 


(R2) 


BGT 


lOS 


NOV 


tC0DEJ,R2 


HOy 


R5,53S 



>PRIHE THE NOOE/REG PTR 



;BUNP CLOCK IH.A.LOQP COONT 

;SeTDP FOR PROC DAHG ERROP 

;IRIT TO HFP, 

;FPS=(040000), FEC=(377), FE«=FPA=(177777) 



;LEFI-4, IR<11:06> 
;SET HODE-O 
I ARO DR6, FP-IN3TR 
>HAIIT I(0DE-0*R(6*7) ? 

;br if yes 

;SETUP NODE/PEC OF: 

} (00), (16), (26), (46) 

) 

JRESET PTR AT EHD OF TABLE 
;SET THE IHSTR I» MEMORV 

>CALC R3=HFP DBRK ADDRESS EXPECTED OOT OF IFDRK 

JSR pc,:etbri ;FRaii the SOBR, BELOV 

BCS 23$ ;N0ST skip THIS RDH-ADDR IF SET 

LOUB ;LOAO IRTD HFP 08RK 

ZAPHFP ;CLEAR OUT ART LDUB EFFECTS 



005566 104410 005624 



005572 
005574 



010600 

162700 000040 



005600 104406 



005602 052737 140300 177776 

005610 010006 

005612 105037 17777* 

005616 104412 005624 



;CALC S 

NOV 

NOV 

ROR 

RORD 

NOV 

LDFPS 

SETDK 

noy 

SOB 

ERRPNT 
> 



FPS^FPS VALOE lECESSART (FO, SPECIFICALLY) 

(000040, RO !GET $FPS=FPS KITH: 

R4,R1 J FER^O, F(D=0, FHM=1, 

Rl ; ARO FD=RONADR<0> 

RO ; 

RO,SFPS >SAVE II NEMORy 

RO ;I«TO EPS REGISTER 



,21S 



SP,RO 
•40, RO 



-ERROR-LOOP-EIIERS-HERE- 



>SETUP PROC BUNG ESCAPE ENABLE 

;CDPy KSP -> RO 
;LEAyE SONE SPACE 
) 

;D0NT change data in error LOOP 



005622 000340 



005624 
00 5634 
005630 



105737 002645 
001374 



63S: 
21S: 



3IS 
MOV 
CLRB 
SETFP 

NOP 

; RETURN 

TSTB 
BNE 



»8IT15»8IT14tPR6,PS 

RO,SP 

PS 

,215 



HERE AFTER FP TRA? 



LPTITE 
63$ 



;SET USER MJDE, FOR R6; =PR6 FOR CLOCK DISABLED 

)IN1T DSP <- RO 

;PRO FOR LINE CLOCK ENABLED 

TENABLE FP ESCAPE 

; 

;FP-INSTR GOES HERE 



;IF TI3HT LOaP-DU-ERRaa SET, THEN HANS IN LOOP 
; NITH/ LINE-CLOCK OFF, k FPS(FID=l/i'HM=0) 



005633 043737 140000 177776 



»eiI15»BIT14,PS 



;back to kernal sp 



POP-11/tO FPll-E HtRDVlRK DltEIDSTIC 
DSFPEt.ni 02-SEP-TT ITiSO 



HkCTll 30(1046) 02-S(P-77 22:41 PtGS 35 

Til iroMCLcrT), -[(iDOi-SDD^ao] rp iistr OECage 



SES 0031 
SEO 00S7 



1B17 


005640 


104413 




1818 








1819 


005642 


076600 


000036 


1830 


005646 


010001 




1821 


005650 


076600 


000076 


1822 








1823 


005654 


020127 


100016 


1B24 


005660 


001406 




1825 


005662 


020127 


000377 


1826 


005666 


001002 




1827 






A 


1828 


0OS670 


104021 




1829 








1830 








1831 








1832 








1933 








1834 








1835 








133B 


005672 


000401 




1937 








183B 


005674 


104022 




1939 








13t0 








1341 








1342 








1B43 








1944 








1845 








19tS 








1847 


005676 


005304 




1848 


005700 


020427 


000004 


1849 


005704 


002265 




1350 








1851 


005706 


104416 




1852 


005710 


000542 




1953 








1854 








1955 








1956 








1957 








1858 








1959 


005712 


000 


017 


1960 


005714 


016 


061 


1861 


005716 


026 


051 


1862 


005720 


046 


031 


1963 


005722 


000 


000 


1364 








1965 








1866 








1967 








1858 








1869 








1970 








1971 








1HT2 








DP-11/60 FPll- 


E HtROHARE DltSK 


JF-PEH- 


?U 02-SEP-77 


17:50 


1973 








1874 








1975 








1976 


005724 


010403 




IB77 


005726 


006203 




1H78 


005730 


115303 


006016 


1879 


005734 


103002 




1»30 


005736 


072327 


177774 


1B91 


005742 


04 27 03 


177760 


1882 








1883 


005746 


000241 




ld34 


005750 


032705 


000070 


1B85 


005754 


001001 




1886 


005756 


000261 




1887 


00 5760 


005103 




IR88 








1889 


005762 


052703 


000100 


1990 








1891 


005766 


020327 


000101 


1892 


005772 


003007 




1893 


005774 


03 2705 


002000 


1894 


006000 


001404 




1895 


006002 


006203 




1B96 


006004 


103403 




1897 


006006 


012703 


000110 


1698 








1899 


006012 


000241 




1900 


006014 


000207 




1901 








1902 








1903 








1904 








1905 








1905 








1907 








1909 


O06O16 






1909 


006016 


000000 




1910 


006020 


053145 




1911 


006022 


063146 




1912 


006024 


063146 




1913 


006026 


010504 




1914 


006030 


010504 




1915 


006032 


010504 




1916 


005034 


010504 




1917 


006036 


031104 




1918 


006040 


031104 




1919 


006042 


031104 




1920 


006044 


031104 




1921 


006046 


031104 




1922 


006050 


031104 




1923 


006052 


031104 




1924 


006054 


031104 




19^5 


006056 


000000 




1926 


006050 


OOOOOO 




1927 


006062 


000000 





KEO 

NED 

CMP 
BCS 

CNP 
BIE 



,RFEC 
R«,Rt 
/RFtt 

Rl, It 00016 
23$ 

Rl,t0«0377 
22S 



iZtP FP ESC IPS EllkBlE 



;eET Ric'FPsaifrEC 

I GET RB<>FEt> 

;FPSntrEC: FER^I ( FEC:(t6> 7 

;b* if (es 

iFPSniFEC: HERE TRET OmOOIFIED 7 
>BR IF SOKE arlER ERROR 





— FIR- 




FPOBRK 




PRJFPS 




FPSFKC 




-FE»~ 


BR 


23$ 



22$ I 



ERROR 21 IIFORC DECOOE ERROR 

;*RFP/tFORK/-C(lDI>*S(IB)*JI0]| BID IFQRK DECODE 

) RamiOR 3 eiPD rom iddress to rpp fp decode ron 

EXPO COIIENTS OF BFP FIR<15:00> 

EXPD HFP IF3RE TI19GET HICROIDDRESS CHFP OBRK REGl 

FPS LOIDID BEFORE HFP STARTED ($FPS) 

RCfD FPSai<lS;08>/FEC<03:00> AFTER HFP STkRIEO 

RCTB FEA AFTER HFP STARTED 

ERROR 22 ;OIEXPECIED FCC/FEA TALOE 

>*BrP/IFDRK/-C(ADD«S0B)*N03> OHEXPECTEO FEC/FEA' 

; ROIIADR 3 EXFD RON ADIRESS TO HFP PP DECOOE RON 

; —FIR- = EXPD COITEITS Of BFP FIR<15:00> 

) FPDBRX : EXPD HFP IF3RX TARGET HICROADDRESS [HFP UBRX REGl 

f PRVFP5 = FPS LOIOED lEFQRE HFP STARTED <SFPS) 

J FPSFEC = RCfO FPSHI<15I08>/FEC<03:00> AFTER HFP STARTED 

> -FEA— : RCfD FEA AFTER HFP STARTED 



23$: 



DEC 
CNP 
BGE 

ZAPHFP 

BR 



R4 

R4,>004 

1$ 



TSI12 



>> 



>IEXT DECODE RON ADOR 
>TEST FOR LOWEST RON AODR 
>LaOP IP HORE 

;RESET HFP PRIOR TCI EXIT 
>IEII TEST HHEK DONE 



iniminiitiniiiiiiiiiiiiiiiiiiniiimiiiiiiniiiiiiiiiiiiiiiiiiiii 
I 

THIS LITTLE TABLE IS OSED II CONJDNCTIOI HITS THE FP-INSTR 
SEIBRATINS CODE ABOIE. 



> 

CODEJ: 



.BYTE 
.BYTE 
.BYTE 
.BYTE 
■ BYTE 



00,77 
15,61 
26,51 
46,31 

00,00 



JNO/RO - 
»Nl/R6 - 
;H2/R6 - 
>N4/R6 - 
ICRESETI 



a:o or ro 

(SP) 

(SP)* 

-(SP) 



; 

; 

; 

MiiiimiiminiiiiinniiiiiimiiiiinHiiiiiiiiiiiiiiiniiiiiiiiii 

> 

t THIS SUBRODTIIE IS USED ASOYS TO CALCOLATE, GIYEN 

} R4=DES1RED PP-IIStR DECODE RON ADDRESS; 000-377 

t RS'THE FP-iaSTR ASSEN8LS0 

> THEN: 

NACYll 30(1046) 02-SEP-77 22:41 PAGE 36 

Til [PORK(LEFT), -C( ADD>S08)'N01 FP INSTR DECODE 



SCU 0033 

SK3 0059 



> 


R3=It 


IE IFORK EXPECTED NICR3ADDReSS, 


(100>-(137) 






> 
> 

GETBRK: 


C-SIT=SET IF IRn(ADD»S9a)*NaDE03 








; NOY 


R4,R3 


;CQPY 


RON ADDR 








ASP 


R3 


>R3=0FKSEI (000-177), 


C-BIT=:L0-4/HI-4 






HO?B 


CaDEI(R3),R3 


)GCI DATA 








BCC 


lis 


;get ldn 4 








ASH 


»-4,R3 


;GET HIGH 4 






11$: 


BIC 


|-C17,R3 


;ZAP R 


.0.8. 






40$: 


etc 

3IT 
BKE 
SEC 


(3lr5»9IT4«8IT3,R; 
41S 


JSETOP 

} 

> 

I 


OBRX<0>=NODE-0- 


-H 




41$: 


ROL 


R3 


; 










BIS 


»100,R3 


;bass 


ADDR = (100) 








CNP 


R3,|101 


JADD/S0a/CrCC/3ETX 7 








BGT 


42$ 


)BR IF 


NOT 








BIT 


tBIT10,R5 


JCFCC/SETX OR ADD/SOB 


2 






8Eg 


425 


;aR IF 


CFCC/SETX 








ASR 


R3 


)HO-H=' 


■1" IH BIIOO ? 








8CS 


43$ 


;br if 


TES, NIIH C-BIT=1 






NOV 


1110, R3 


>Na, (ADD»SUB)*-HO -> 


(110) 




42$: 


CLC 




;0K EXIT 






43$: 


RTS 


PC 


;AND RETURN 






> 


THE TABLE BELOK REPRESENTS TSE 


CONTENTS, NORE OR LESS, 


OF THE 




; 


HFP IISTROCTIGR DECODE R04. 












—DECODE OATA— 


FIRS 


RON ADDS 


SYMBOLIC FP 




; 




DODDCCCCBBBBAAAA 


<ll:6> 


DDOO/AAAl 


lasTROCTioa 




CODEI: 


> 
.NORD 




HOO) 










-BOOOOOOOOOOOOOOOO 


{003)-(000) 


CFCC/SET-X, (OOl)-(OOO) 




■ VORO 


-9O1I00110011O0110 


;(oi) 


(007)-(004) 


LOPPS 


nuT u:>bu 




.NORD 


~80110011001100110 


;(02) 


(013)-{010) 


SIFPS 






.NORD 


-BOllOOllOOllOOllO 


;(03) 


(0n)-(014) 


STST 






.NORD 


-80001000101000100 


;(04) 


(023)-{020) 


C/T/A/N-X 






.NORD 


-BOOOlOOOlOlOOOlOO 


J(OS) 


(027)-(024> 


C/T/A/N-X 






.NORD 


*B0001000101000100 


)(06) 


(033)-(030) 


C/T/A/N-X 






.NORD 


-90001000101000100 


;(07) 


(037)-(034) 


C/T/A/N-X 






.NORD 


-BOOllOOlOOlOOOlOO 


»(10> 


(043)-(040> 


NUL-X 






.NORD 


-BOOtlOOlOOlOOOlOO 


;(ii) 


(047)-(044> 


NUL-X 






.NORD 


-80011001001000100 


>(12) 


(O53)-(050) 


NUL-X 






.NORD 


-BOOllOOlOOlOOOlOO 


;(13) 


(057>-(0S4) 


NUL-X 






.NORD 


-BOOllOOlOOlOOOlOO 


>(14> 


(063)-(060) 


NOD-X 






.NORD 


-30011001001000100 


X15) 


(067)-{064) 


NUO-X 






.NORD 


-BOOllOOlOOlOOOlOO 


J(16) 


(073)-(070) 


NDO-X 






.NORD 


-BOOllOOlOOlOOOlOO 


;(17) 


(077)-(074) 


NUD-X 






.HORO 


-noooooooooooooaoo 


?(20) 


(103)-(100) 


AOO-X, ALNOST 






.NORD 


-80000000000000000 


J(21) 


(107)-(104) 


ADD-X, ALMOST 






.NORD 


-BOOOOOOOOOOOOOOOO 


;(22) 


(113)-(H0) 


AOO-X, JLNUST 





POP-ll/SO FPll-E atRDItRC D»lilllSTIC 
OaFPEl.Pll 02-$KP-7T 17:50 



0a«064 
0060i6 
006070 
006072 
006074 
006076 
006100 
006102 
006104 
006106 
006110 
006112 
006114 
006116 
006120 
006122 
006124 
006126 
006130 
006132 
006134 
006136 
006140 
006142 
006144 
006146 
006150 
0061S2 
006154 
0061S6 
006160 
006162 
006164 
006166 
006170 
006172 
006174 
006176 
006200 
006202 
006204 
006206 
006210 
006212 
006214 



000000 
052504 
052504 
052504 
052504 
000000 
000000 
000000 
000000 
073504 
073504 
073504 
073504 
104104 
104104 
104104 
104104 
114504 
114S04 
114504 
114504 
125252 
125252 
125252 
125252 
135673 
135673 
135673 
135673 
146104 
146104 
146104 
146104 
156735 
156735 
156735 
155735 
167356 
167356 
167356 
167356 
177504 
177504 
177504 
177504 



1923 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
19S2 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1973 
1979 
1980 
1991 
19B2 
1983 

POP-ll/SO FPll-E KlRDlkRE OlkSNOSTIC 
OQFPEA.Pll 02-SEP-77 17:50 



1964 
1985 
1986 
1957 
1983 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1995 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2005 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 



ST 12 PIRB IHHEDIITE-R tODRSSS HODE DECODE 

THIS TEST ROIS THRe TBE SEaOiaCE Of SF<5:0> HQDE/REEISTGR ViLUES 

ro CHECK tHtT THE ■IKIIEDItTE-H' HODE DECODE DF THE LDF/LDO IHSTRDCTIDK 

IS PERFORHEO CORRECTLT. 

NICROilORD "LO/10.02* PERrORNS THE "BOTRCIMMEgltTE)", TO T>!!GETS: 

tCIll 30(1046) 02-SEP-T7 22:41 PtGE 38 
12 FIRB INIIEDItTE-H UDRESS 40DE OECOOE 



L0ta.a4 <231) IF INMEDIHTE-H ^ L 
LOtDINK (233) IF HMEDIiTE-R = It 



CTll 30(1046) 


02-SSP-77 22341 P»Gg 37 






SEQ 0039 


1 IFOMCUFT), -C(«DD4'S0B)*II03 FP IISTR 


OECOOE 




SES 0059 


.IIORD 


-BOOOOOOOOOOOOOOOO ) 


(23) 


(117) -(114) 


kOD-X, tLMOST 




.VORO 


-80101010101000100 


(24) 


(123)-(120) 


LD-X 




.HOU 


-BOlOlOlOlOlOOOlOO 


<15) 


(127)-(124) 


LD-K 




.VOKO 


-BOlOlOlOlOlOOOlOO 


(26) 


(133)-(130) 


LO-X 




.IfORD 


-BOlOlOlOlOlOOOlOO 


(27) 


(137) -(134) 


UD-X 




.VORD 


-BOOOOOOOOOOOOOOOO 


(30) 


(143)-(140) 


SOB-X, *L»OST 




.IIORO 


-BOOOOOOOOOOOOOOOO 


(31) 


(147)-(t44) 


SDB-X, ALMOST 




.lORO 


-BOOOOOOOOOOOOOOOO 


(32) 


(1S3)-(150) 


SVe-X, XLWOST 




.DOitO 


-BOOOOOOOOOOOOOOOO 


(33) 


(1S7)-(154) 


SOB-X, XLHOST 




.HORO 


-BOlllOlllOlOOOlOO 


(34) 


(163)-(160) 


CUP-X 




.VQRO 


-80111011101000100 


(35) 


(167)-(164) 


CKP-X 




.HORD 


-BOlllOlllOlOOOlOO 


1(36) 


(173)-(170) 


CVP-X 




.VOBD 


-80111011101000100 


(37) 


(17T)-(174) 


CNP-X 




.VORD 


-BlOOOlOOOOlOOOlOO 


(40) 


(203)-(200) 


ST-X 




.VORD 


-11000100001000100 


(41) 


(207)-(204) 


ST-X 




.VORD 


-BlOOOlOOOOlOOOlOO 


(42) 


(213)-(210) 


ST-X 




.tOID 


-BlOOOlOOOOlOOOlOO 


(43) 


(217)-(214) 


ST-X 




.HORD 


-BlOOllOOlOlOOOlOO 


(44) 


(223)-(220) 


DIT-X 




.KDRD 


-BlOOllOOlOlOOOlOO 


(45) 


(227)-(224) 


DI»-I 




.KORO 


-BlOOllOOlOlOOOlOO 


(46) 


(233)-(230) 


DIV-X 




.KORD 


-BlOOllOOlOlOOOlOO 


(47) 


(237)-(234) 


DIV-X 




.iiaRD 


-BlOlOlOlOlOlOlOlO 


K50) 


(243)-(240) 


STEXP 




.WORD 


-BIOIOIOIOIOIOIOIO 


(51) 


(247)-(244) 


STEXP 




.lORD 


-BlOlOlOlOlOlOlOlO 


(52) 


(253)-(250) 


STEXP 




.HORD 


-BIOIOIOIOIOIOIOIO 


(53) 


(257)-(254) 


STEXP 




.HORD 


-eioiiioiiioiiioii 


(54) 


(263)-(260) 


STC-T 




.VORD 


-31011101110111011 


(55) 


(267)-(264} 


STC-T 




.WORD 


-BlOlllOlllOlllOll 


K56) 


(273)-(270) 


STC-T 




.lORD 


-BlOlllOlltOlllOll 


(57) 


(277)-(274) 


STC-T 




.HORD 


-BllOOllOOOlOOOlOO 


(60) 


(303)-(300) 


SIC-P 




.VORD 


-BllOOllOOOlOOOlOO 


>(61) 


(307)-{304) 


STC-P 




.VORD 


-BllOOllOOOlOOOlOO 


(62) 


(313)-(310) 


STC-P 




.VORD 


-BllOOllOOOlOOOlOO 


(63) 


(317)-(314) 


STC-P 




.VORD 


-81101110111011101 


(64) 


(323)-(320) 


LOEXP 




.VORD 


-BllOlllOlllOlllOl 


(65) 


(327)-(324) 


LDEXP 




.VORD 


-BllOlllOlllOlllOl 


(66) 


(333)-(330) 


LDKXP 




.VORD 


-BllOlllOlllOlllOl 


(67) 


(337) -(334) 


LOEXP 




.VORD 


-BlllOlllOlllOlltO 


(70) 


(343)-(340) 


LDC-T 




.VORD 


-BlllOlllOlllOlllO 


(71) 


(347)-(344) 


LDC-T 




.VORD 


-91110111011101110 


(72) 


(3S3)-(350) 


LOC-T 




.VORD 


-BlllOlllOlllOlllO 


(73) 


(357)-{354) 


LOC-T 




.VORD 


-81111111101000100 


(74) 


(363)-(360) 


LDC-P 




.VORD 


-BllllllllOlOOOlOO 


(75) 


(367)-(364> 


LDC-P 




.VORD 


-BllllllllOlOOOlOO 


(76) 


(373)-(370) 


LDC-P 




.VORD 
************* 


-BllllllllOlOOOlOO , 

********************** ***i 


(77) 

t***** 


(377)-(374) 


LDC-P 

»*** 





SbQ 0040 

sea 0060 



REGISTER/LOCUIOR OSE: 

RO -RCf'D PPSHIIFEC IFTER IRSTR EXEC 

Rl -EIP'D BFP OBRX XODRGSS 

R2 -COPT OF fP "LDF" IVSTR EXEC 

R3 -LOOS, PTR ID (0,0,0,0) 

R4 -DtrX TXBLE PTR 

RS -PTR TO (0,0,0,0) 



006216 000004 



006220 
006224 
006230 
006236 



006244 
006250 
006252 
006254 
006256 
006262 
006264 
006266 
006270 
006272 
006276 



012704 006336 

012705 003060 
012737 000036 001342 
012737 000003 003000 



005237 002640 

104416 

012402 

001451 

010237 006304 

012403 

010301 

170003 

010503 

170127 040020 

104410 006306 



MOOOLE/ERROR INFO: 

FVUi/KB 

FPIINDI, FlS-l/B, PP-t»STR/IXSTRCVD/CLK-FIRt-B, 
FVai-GEVERXIE/JREG-LOGIC, IFP-HICROBREXK, 
IHMEDIITE-H-DECOOE-LOGIC, :RaM/LtTCHES 

FEXP/K9 

JkVOPP, HFP/BH-IirERFXCE, FBRAR<2:0>, FBRU-DECOOG, 
CRON/LXTCRES 

FHOL/KIO 

CE5SERTIXLLT NOREJ 

FXLO/Kll 

CESSEVTItLLT lOlE) 

;;••*******«•»*••••*••»*********••«•**•****»*«***«»««»»•****»***• 
TST12: SCOPE 



>PTR TO D»TA TABLE 
;USED AS PTR TO (0,0,0,0) 
;30. ITER OF THIS TEST 
)3 HDRGS TO AV ESCAPE 
) 



10$: 



006302 104406 



HOY 


»40$,R4 


HO* 


fFPZERO,RS 


HOT 


f 30., STIVES 


H0» 


«3,0VICVT 


)>DAIA 


LOOP ERTERS BERE* 


lac 


DWLOOP 


ZAPKFP 




40* 


(R4)*,R2 


SEQ 


TST13 


40V 


R2,63J 


MOV 


(R4)*,R3 


HOV 


R3,R1 


LOOB 




Ha» 


R5,R3 


LOFPS 


#040020 


SETDV 


,11S 


BRRPVT 
i — — — 


— ..PDonD — r nno-Piivt.- 



IBDMP CLOCK IN.A.LOOP CgUHT 

;I«IT to HFP, FIO=1/FHH=0 

)GEI MODE/REG FP 'LDF" IBSTR 

>NEXT TEST IF ALL ZERO 

)STORE IR NEHORT 

JGET EXPEC'D HFP UBRK ADDR 

;SATE 

>gi»e it to hfp 
jset r3 to ptr t) (0,0,0,0) 
;set fi0=1/fhh=1 to ev hfp ubrk 
;lihe clock escapes to here 

} 

;DDNT chance data in ERROR LOOP 



pop-11/so ppii-e aiRoatRE DitsiosTic 
DarPEl.Pll 02-sep-77 17:S0 



MCdl 30(104t) 02-SKP-T7 22141 PtCS 39 



112 



2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
204B 
2049 
2050 
2051 
2052 
2053 
2054 
2055 
2056 
2057 
2058 
2059 
2060 
2061 
2062 
2063 
2064 
2065 
2066 
2067 
2068 
2069 
2070 
2071 
2072 
2073 
2074 
2075 
2076 
2077 
207B 
2079 
2080 
2081 
2012 
20B3 
20B4 



006304 ITOOOO 

006306 000240 

006310 105737 002645 

006314 001373 



140016 



006316 104411 

006320 076600 000036 

006324 020027 

006330 001745 

006332 104072 



006334 000743 



006336 
006342 
006346 
006352 
006356 
0U6362 
006366 
006372 
006376 



172413 
172415 
172416 
172417 
172437 
172427 
172467 
172447 
000000 



000231 
000231 
000231 
000233 
000231 
000233 
000231 
000233 



rin imnikn-ii toouss iiodk dgcoos 



SKQ 0041 
SEQ 0061 



;PP nST IISTR RERE 

IBH rOLLW OP 

;tr TieRT LOOP-al-ERROR SET, THEN RA(G l» LOOP 

I RITV iiiE-CLOCK orr, f. rps<riD<i/FilH'0) 
I 

fClOCE KSC4PI CLEARED DOT 

fficT rpsaiircc apter 

;DID HPP ItRK? (rERsl/FEC'16) 
>TES - REIT OUl LOOP 
>B1D Illll-I DECODE 

I'riRB miiED-a node decode err' 

} trust ' COPT or rp.iisTRoctiai/sr.KoDE oider test 

t E-DB» : EIP'O TUCET tDSRESS, (231/233) 

) R-FPSII/FEC = RCt'O FPSMI/PEC 4FIBR EIEC, EXP'D (140016) 

BR 10$ »REXT LOOP 

yiiiniinnminnmiiinnmnnniiiiniiiiniiiiinniiiiniiiii 
> 

} data table FOR ABOTE lESIl 



63$: 


CFCC 




USI 


»0P 






TSTB 


LPTIIB 




BIB 


63$ 




CLRDB 






NED 


,RFSC 




CUP 


R0,fl4l 




BEO 


10$ 




ERROR 


72 



40$ t 



LDX-FP 


HFP 


AOOR 






IBSTR 


BBREAE 


MODE 






172413, 


231 


»«-R3 


-IKK 


(R3) 


172415, 


231 


;N1-RS 


-IRII 


(R5) 


172416, 


231 


»m-R6 


-IIW 


(R6) 


172417, 


233 


>II1-R7 


♦IM»» 


(PC) 


172437, 


231 


JM-R7 


-INN 


g(PC)* 


172427, 


233 


>I«2-R7 


*INIt> 


(PC)* 


172467, 


231 


IM6-R7 


-HN 


X(PC) 


172447, 


233 


III4-R7 


♦mil* 


-(PC) 




;<DQIE> 









PDP-U/60 FPll-E HARDKARE DIAGNOSTIC 
OaFPEH.Pll 02-SEP-77 17150 



RACTll 
T13 



30(1046) 02-SEP-77 22:41 PAGE 40 
UFLOV - FPIHT, F-MOOE 



sec Q042 
Sf-I 0062 



20P5 
2066 
20R7 
3088 
2089 
2090 
2091 
2092 
2093 
2094 
2095 
2006 
2097 
2098 
2099 
2100 
2101 
2102 
2103 
2104 
2105 
2106 
2107 
2108 
2109 
2U0 
2111 
2112 
2113 
2114 
2115 
2116 
2117 
7118 
2119 
2120 
2121 
2122 
2123 
2124 
2125 
2126 
2127 
2128 
2129 
2130 
2131 
2132 
2133 
2134 
2135 
2136 
2137 
2138 
2139 
2140 



006400 
006402 



006406 
006412 
006414 
006416 



005422 
006424 

006430 
006434 

006440 
006444 
006450 
0064SO 

O0 64';>4 

006460 
006460 
006464 



000004 

012705 006534 



005237 
012503 
104416 
170003 



002640 



006420 104406 



104417 
170127 



012700 
076600 



104410 
104412 



012700 
076600 



010000 
0003 44 



006460 
006460 



000001 
000352 



10^737 002S45 
001371 



»*tEST 

; 
> 
} 
1 
> 

t 
I 
} 
1 
t 
} 
f 
> 
; 

> 
; 
) 
) 
) 

7 
TST13: 



10$: 



63$t 
20}: 
29$: 



13 DFLDB - FPIIII, F-NODE 

THIS SEaUERCE OF CODE 'FOLLOiS' THE FPll-E THRO ITS IRItlALIZATION CODE 
TO CHECK THAT EACH NICRDHORD IS EXECOTED II ORDER. THE MICROBREAK 
FEATURE IS USED FOR TRACKIIG. 

Al HIT IS GIIEI TO THE FPtl-E, IHICH IAS PHEVIOUSLY 11 "F-HQDG". 



KOOOLE/ERnai) IRPO: 

FIUA/K8 

IEXT-NICR0A0DRESS-GATIIG-L3GIC, lUA-RDNS/LATCHES, HFP-UCRX 
CRON/LAICRES, FP-EHIT-F, FSPAO-IRITE 

FEXP/E9 

HFP/BH-IIITERFACE-LOSIC, FP9RAI<2:0>-UBF-DECDDE, 
HFP-SRVC-REO/SRAir-LOeiC, lANOPP-LOGIC, CROI/LATCHES 

FHOL/EIO 

NIEI-ALd/SELECT-A-SIDE 

FILD/Kll 

FSPID/AR/FPDDTNOI-DAIiPATR 



SCOPE 
MDI 



M0S,R5 



;*0ATA LOOP EITERS HERE* 

lie DILODP 

ROT (RSX-fRS 

ZAPHFP 

LDUB 



ERPPIT 
> 



-ERRDR-LOOP-EITERS-BERE- 



)trBRK ADDRESS TABLE PTK 
} 

;buhp clqcic in.a.ldop cooht 
;get iext obrk address, frur table 
;iiit to hfp, leave it eiabled 
;dbrk(r3) -> hfp 

I 

>DaiT CHARGE DATA II ERROR LDDP 



ZAPIFP 
LBFPS 



ROV 
REP 



SETDI 
SETFP 



1)000037 



(010000, RO 
,IFLAC 



ROV 

RED 



TSTB 
HIE 



,29$ 

,29$ 



aoooooi,Ro 
,4iiir 



LPIITE 
63S 



; 

;ELIR SIDE EFFECTS, DISABL HFP 

;IFP EXEC, FER-O/FID=O/rD=0/FRR=l/FCC=:mi 

} 

>FLAG<5:4>="10" FOR HFP-ES'FPCHST-DE 

>SETUP PROC-aolG ESC VIA CLOCK 
)SETUP FP-THAP ESCAPE 

; 

{SELECT HFP HIT FRDR jM RED SUBROUTIHE 
70O OILY THE INII OF HFP 



>ir TIGHT LOOP-OI-ERROR SET, THEN HAHG IH LOUP 
; IITH/ LINE-CLOCK OFF, i rPS(FlDil/?RH=0) 



FOP-11/SO rPll-E HtRDMRS OIICIOSTIC 
OarCEi.Pll 02-SgP-T7 17:50 



HtCYU 311(1046) OJ-SEP-TT 22141 
Tia OFLOII - FPIIir, r-NQDE 



SEa 0043 
SES 0063 



006466 104413 

006470 104411 

006472 020327 000666 

006476 001414 

006500 076600 000036 

006504 020027 100016 

006510 001736 

006512 020027 000377 

006516 001402 

006520 104044 



006522 000T31 
006524 104045 



006526 000727 

006530 

006530 1104416 

006532 000421 



006534 
006534 
006536 
006540 
006542 
006544 
006546 
006550 
006552 
006554 
006556 
006560 
006562 
006564 
006566 
006570 
006572 
006574 



000522 
000500 
000562 
000574 
000563 
000564 
000565 
000566 
000567 
000570 
000571 
000572 
000573 
000576 
000577 
000600 
000666 



2141 
2142 
2143 
2144 
2145 
2146 
2147 
2148 
2149 
2150 
2151 
2152 
2153 
2154 
2155 
2156 
2157 
2158 
2159 
2160 
2161 
2162 
2163 
2164 
2165 
2166 
2167 
2168 
2169 
2170 
2171 
2172 
2173 
2174 
2175 
2176 
2177 
2178 
2179 
2130 
2181 
2182 
2133 
21B4 
2185 
2186 
2187 
2198 
2189 
2190 
2191 
2192 
2193 
2194 
2195 
2196 

PDP-11/60 FPll-E HIkRQKtRE DIAGMOSTIC 
DafPE».?ll 02-SEP-77 17:50 



2197 
2193 
2199 
2200 
2201 
2202 
2203 
2204 
2205 
2205 
2207 
2203 
2209 
2210 
2211 
2212 
2213 
2214 
2215 
2216 
2217 
2218 
2219 
2220 
2221 
2222 
2223 
2224 
2225 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2237 
2233 
2239 
2240 
2241 
2242 
2243 
2244 
2245 
2246 
2247 
2249 
2249 
2250 
2251 
2252 



CLRFP 
CLROII 



CMP 
BEQ 



MED 



CUP 
BEO 



R3,tl6S 

30$ 



,IIF(C 



R0,tl0001t 
10$ 



RO, 1*00 377 
25$ 



CMP 

BEQ 

ERROR 

;"rPI«It PLO», OREXP'O 

> E-UBRE : EIP'D 



intKE rP/PROC-HOIS TRU>S 

; IMTO ERRORS RDII 

> 

)EID or 03RK IIBLE 7 

JfES - CHECr RESDLT OP EXEC 

I 

110, GET RO^PPSHIfFEC 

}DID HPP DERI ? (PERsl/rEC:16) 

}TES - 01 TO lEXT OHODR 

i 

JDIOR'T - CHECK PEC CODE ... 

> 

>DWRECDB«IZkBI.E PEC-CODE 
FPSHItPEC ERR" 
MICROEDtRESS FOR FPll-E 



25$: 



30$: 
39$: 



R-FPSHI/FEC = RCI'O FPSHI/FEC kFTER, EEP'D (100016) OR (000377) 

» 
SB 10$ ; MORE 

ERROR 45 ;IIFP DIDR'T DBRK kt UDORESS 

;*FPIIIT FLOK, BFP DIOM'T DBREIK ERR* 
} E-VBRK = EIP'D MICR04DBRESS FOR FPll-E 

> R-PPSBI/FEC n aCF'O ^PSBI/FEC tFTER, EXP'D (100016) OR (000377) 

> 
BR 10$ ) MORE 

;*EID OF OBRt TtSLC - CHECK RESULT OF EIEC* 

ZtPRFP >1RIT AFP, SET FID>1/FHH=0 

BR TST14 71 >0R TO REIT TEST 



NICROFLOK TABLE FOR MDfE TEST- 



0$:» 



DtDDR ;LRBKL 



OgRtllCH-CaRDITIOR 



522 


>FPIMIT 


BOT(FD)="0" 


500 


jFPIilt.Ol 




562 


>FPIIIT.03 


a«T(FD)="0« 


574 


;FPIRIT.04 




563 


>FPIiIT.06 




564 


)rPl«lI.07 




565 


;FPmT.08 




566 


)FPIII1I.09 




567 


JFPHIT.IO 




570 


»FPl»IT.ll 




571 


;FPI«1I.12 




572 


»FPIIIir.l3 




573 


;FPIIIT.14 




576 


;rPI!IIT.16 




577 


;FPIIIIT.18 




600 


>FPlMir.20 




666 


»<B»D-OF-T«BLE> 





HkCIll 30(1046) 02-SEP-77 22:41 
14 OFLOM - FPimi, O-MODE 

THIS SEQDENCE OF CODE "FOLLOaS" THE FPll-E THRU ITS IHITIALIZtTIQH CUD!! 
TO CHECK THAT EtCH KtCROIiaRD IS EXECDTED IN ORDER. THE HICROBREJIIC 
FEATURE IS VSED FDR TRACIIIG. 

kH HIT IS ElfEl TD THE FPll-E, RHICH KiS PREViaOSLT III "D-HODE" 



006576 
006600 



006604 
006610 
006612 
006614 



000004 

012705 006732 



005237 002640 
012503 



OFLOR - FPIIIT/ D-MOOE 

PAGE 42 



SEQ 0044 

seg 0U64 



MDDOLE/ERRQR IMFO: 

FIUA/KB 

HEXT-NICROADDRESS-EATIHG-LOSIC, HVA-RDNS/LATCHES, HFP-DBRi^ 
CROM/LATCHES, FP-EMIT-F, FSPAD-HRITE 

FeXP/K9 

HFP/BM-IITERF ACE-LOGIC, FPBRAH<2:O>-IIBF-0ECODE, 
HFP-SRVC-REa/GRANI-LOGIC, JAMDPP-LOGIC, CRON/LATCHES 

FMDL/KIO 

HIET-ALO/SELECI-A-SIOE 

FALO/Kll 

FSPAD/AR/FPaDTM0X-OATAPATH 



ST14: 



10$: 



SCOPE 
NOV 



#40$, RS 



104416 
170003 



>*DATA LOOP ENTERS HERE* 
mC DilLOaP 

NOV (R5)«,R3 

ZAPHFP 

LOUB 



006616 104406 



ERRPNT 
, 



-ERROR-UOOP-ENTERS-HERE- 



;0BRK ADDRESS TABLE PTR 

; 

ISUNP CLOCK IN.A.LOOP CaUNT 
)6ET NEXT VBRK ADDRESS, FRD^ TABLE 
)IIIIT TO HFP, LEAVE IT ERABLED 
;0BRK(R3) -> HFP 

; 

;DaNT CHARGE DATA IN ERROR LOOP 



006620 
006622 

006626 
006632 

00 6636 
006642 
006646 
006646 
00 6652 

006656 
006656 
006662 

006664 
006666 



104417 
170127 



012700 
076600 



104410 
104412 



012700 
076600 



010000 
000344 



006656 
006556 



000001 
000352 



105737 002645 
001371 



104413 
104411 



635: 
20$: 

29S: 



ZAPNFP 
LOFPS 



NOV 
NED 



SETDV 
SETFP 



NOV 
lED 



TSTB 
3II£ 



CLPFP 
CLRON 



*00023T 



1010000, RO 
,HFLAC 



,29$ 
,29$ 



«000001,R0 
,NINIT 



LPTITE 
63$ 



)ELIM SIDE EFFECTS, DISA8L HFP 

INFP EXEC, PER=0/FID=0/FD=l/FMM = l/FCC = im 

) 

;FLAG<5:4>="10" FOR HFP-EN*PPCNST-aiC 

; 
; 

JSETUP PROC-HHNG ESC VIA CLOCK 
;SETOP FP-TRAP ESCAPE 

; 

>SELECT HFP INIT FRO<* BM MEO SUBPOUTtKK 
>Da OMLF THE INIT OF HFP 

; 

;IF TIGHT LOOP-QN-ERROB SET, THEN HANI: IN LOO? 
> WITH/ LINE-CLOCK OFF, t. FPS(rlO-l/F«H = 0) 

IIAKE F»/»ROC-HONG TRAPS 
; INTO ERRORS NIN 



PDP-11/SO rni-K RHitDMRK DIlSiOSTIC 
BarP».?ll 02-SEP-77 17:50 



NUIll 30(lMf} 02-$EP-77 22i41 

n* orLM - rriiiT/ d-nqok 



PtSB 43 



SKa 004S 
sua 0065 



22S3 
2254 
22SS 
225S 
2257 
225B 
2259 
2260 
2261 
2262 
2263 
2264 
2265 
2266 
2267 
2268 
2269 
2270 
2271 
2272 
2273 
2274 
2275 
2276 
2277 
227B 
2279 
2280 
2291 
2282 
2283 
2284 
2285 
2286 
2287 
2288 
2289 
2290 
2291 
2292 
2293 
2294 
22J5 



006670 020327 000666 

006674 001414 

006676 076600 000036 

006702 020027 100016 

006706 001736 

006710 020027 000377 

006714 001402 ' 

006716 104044 



006720 000731 
006722 104045 



CUP 


il3,|666 
30$ 


NBD 


,Rric 


CUP 
8(4 


R0,tl00016 
105 



006724 000727 

006726 

006726 104416 

006730 000407 



006732 
006732 
006734 
006736 
006740 
006742 

006744 
006746 



000522 
000501 
000562 
000I>7S 
000563 

000600 
009566 



2S$t 



30$! 
39$I 

} 
t 

> 

I 
40$ t> 



CUP M, 1000377 
BSa 25$ 
ERROR 44 

t'tfinx rLM, oKXP-o 

; E-BBRI > (XP'O 

> n-rpsRi/Ptc 

BR 10$ 

ERROR 45 

I'rPIlIT PLOIf, Wf DID 

t E-OBU > EIP'D 

; R-FPSBI/PEC 



BR 



10$ 



;*END or OBRK TMLE 

Z4PirP 

BR TSTIS 



;EID or OBRK TMLE 7 

>TES - CRECK RESBIT OT EXEC 

; 

;I0, SET RO^rPSHItrEC 

> 

>0I0 arP SBRK 7 (PER:l/rECn6) 
;ires - 01 TO REIT DIDDR 

; 

fOlOi'T - CHECK PEC CODE ... 
> 

)OIRECaGRIXkBI,E PEC-COOE 
rPSBIirSC ERR* 
NICROIDORESS FOR rPll-E 
RCI'O rPSBI/FEC KPTERf EXP'O (100016) OR (000377) 
> 

; MORE 

;RFP DIDR'T OBRK IT 1DDRES5 
B'T RBDEIK ERR* 

HICROtBDRESS rOR rPll-E 
RCr'D FPSBI/rEC AFTER, EXP'O (100016) OR (000377) 
7 

t KORE 
t 
CHECK RESDLT OF EXEC* 

;IRIT HPP, SET FID=1/FNN=0 
>> >0R TO lEXI TEST 



-NtCROFLOH H8I.E FOR UQTE TEST 

DIDOR ;LkBEL DBRtlCH-COIOlTlOH 



522 
501 
562 
575 
563 

600 
666 



BI»T(!'0)="1" 



;FPIIIT 

)FPIIII.02 

;FPtiIT.03 B0T(FD)="1" 

;fpirit.os 

;FPIIIT.06 

)... (IRXCKEO III PRE? TEST) 

;FPI(IT.20 

;<EaD-OF-TXtLE> 



PDP-ll/SO PPll-E HtPOVtRE OIIEROSTIC M»C«11 30(1046) 02-SEP-77 22:41 P»EE 44 
OlF'Pek.Pll 02-SEP-77 17:iO T14 VFLOH - FPIRIT, O-HaOE 



SEa 0046 
S£Q UU66 



2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
2304 
2305 
2306 
2307 
2308 
2309 
2310 
2311 
2312 
2313 



006750 
006752 
0U6756 

006762 
006764 



000004 
005037 
005037 

104416 
112737 



001342 
001214 



000377 002623 



>*TEST 15 ...EHtBLE HfP HCRDBIIEtK LOtO... 

TSTIS: SCOPE 

CtR STIKES ;RD ITER. OF THIS "TEST" 

CLR SERFLE ;0R ERRDS EITHER 

ZiPHFP JIHIT BFP, SET FI0=1, FMH=0 

HOTB |377,RaFPie JENABLE RFP-OBRK LOAD (Vl;k LOOB) 

> TO TAKE PUCE IR 'SCOPE' 



PDP-tl/60 FPll-e gtRDW'tRE DtiSIOSTIC 
DBFPEA.Pll 02--SEP-TT 17SS0 

231 « 

231S 
2316 
2317 
2318 
23H 
2320 
2321 
2322 
2323 
2324 
2325 
2326 
2327 
232S 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 
2338 
2339 
2340 
2341 
2342 
2343 
2344 
2345 
2346 
2347 
2349 
2349 
2350 
2351 
2352 
2353 
2354 
2355 
2356 
2357 
2358 
2359 
2360 
2361 
2362 
2363 
2364 
2365 
2366 

2367 006774 170127 040040 

2368 007000 005037 002650 
2359 

PDP-11/50 FPll-E HtPONiRE OUGBOStlC 
OOFPEA.Pll 02-3EP-77 17150 



HUTU 
Tit 



30(1046) 02-SEP-7T 22:41 P46C 45 
EXPIt, ESPiD.BCtCO/33 DtttPtrH 



SEa 0047 

sea 0067 



006772 000004 



2370 
2371 
2372 
2373 
2374 
2375 
237S 
2377 
2373 
2379 
23S0 
2381 
2312 
2383 
2384 
2385 
2386 
2387 
2388 
2399 
2390 
2391 
2392 
2393 
2394 
2395 
2396 
2397 
2398 
2399 
2400 
2401 
2402 
2403 
2404 
2405 
2406 
2407 
2408 
2409 
2410 
2411 
2412 
2413 
2414 
2415 
2416 
2417 
2418 
2419 
2420 
2421 
2422 
2423 
2424 
2425 



007004 012705 007344 
007010 005000 



007012 005237 002S40 

007016 012537 002646 

007022 023727 002646 

007030 001421 

007032 104406 



007034 172437 002646 
007040 174037 002S56 



007044 105737 
007050 001371 



002645 



>«tMt 

} 

} 

} 

1 

t 

} 

> 

; 
} 

} 
I 
I 
} 
I 
; 
I 
; 
> 
t 
} 
> 
; 
} 
t 
} 
t 
I 

7 
7 

; 
} 
} 
} 
s 
} 
} 
} 
} 
I 
I 

7 

; 
) 
> 

! 

1 



16 



EEPIT, ESP«D.BC1C»/3I DMiPtTH 



THIS TEST COISISTS DF 4 SEPUttI SOBTESTS OF TBE EZPOIEIT/SIGH DtTAPtta. 
SPECIFIC1LLT# TIE EXPQIEir/Siei SCRATCRPtOS Dl TBE *B* SIDE, 1C0-1C3, ARE 
EHPLOIEO. 

DATA IS PASSED HRB TBEl 

IRBVF -> 5D/riOB.E -> ElPlt.ALO -> SD/ER -> SSPAD/ESPA0.BCACa...AC33 
UO 

S3PAD/ESPAD.BCAC0...AC]] -> SD/F80S.E -> FPOBTNgX -> BUSDIB 

DAIAPATI, TO TERIFT ITS IITESRITY. MERE IS DBI SDBTEST FOR EACH 
ACCDNVIATOO A "l" IS RIPPLED IBRD BITS<7:0> FOR THE DATA PATTERN. 

REGISTER/LaCATIOB BSSi 

KFACO-t -IIITIAL SIGB/EIPII OAIA/ PRON TABLE 
MFACl* -STORED RFP BORD-A (SICI/EIPIT) DATA 



ACO -(TEMP) 

ACl -(TERP) 

AC2 -(TEMP) 

IC3 -(TERP) 

RO -ACCBRULATOR tl CiTR, (0) 

R5 -DATA TABLE PTR 



-> (3) 



RaOOLS/ERROR IBFO: 

FBUA/KB 

CROR/LATCBES, JREG/BOA, 

F.BOS.G/EBABlES/OIIITeRS, IIBUF.A, PPIR.Rai(DRVX><lS:07> 

FEXP/lt9 

CROR/LAtCHES, BDT<2:a>. LOGIC, ESPAD.B, SSpAD.S, SS/SD.LQGIC, 
EALO.DATA/CBTLCS), Ea-ReG/:LC 

FHUL/KIO 

FPaUT.RaX(PDRI-0/SRABLE) 

FkLB/Kll 

CPRETIOOSLT TERIPIED3 



TST16i 



RACTll 
T16 



LDFPS 
CLR 



1040040 
RFAC0«'2 



; IBTR-OISABLE/F-NODE/Taaili: 
;«ORD-B HILL ALRATS 8E ZERO 
7 



30(1046) 02-SEP-T7 22:41 PAGE 46 
eXPNT, ESPA0.8CACO/33 DATAPATR 



3S0 0043 
3Ea 0068 



10$: 



20$: 



60$: 



ROV 
CLR 



-ESPAD.BCACOl DATAPATl- 
140$, RS 
RO 



>DATA TABLE PIR 
JBORP ACC CMTR 



S*DATA LOOP EBTERS HERE* 
IRC DILODP 
ROV (R5>4',RFAC0<'0 
CHP RPAC0»0,«12 

am ii; 



ERRPHT 
» 



-GRRSR-LaOP-EBTERS-HEPE- 



;aDHP CLOCK IN. A. LOOP COOHT 

;SEI RORD-t 

JDORE RITH THIS ACC ? 

;(ES 

; 

;D0RT charge data in ERROR LOOP 



) 



007052 042737 000177 002656 

007060 023737 002646 002656 

007066 001751 

007070 104066 



007072 000747 



007074 012705 007344 
007100 005200 



007102 005237 002640 

007106 012537 002646 

007112 023727 002646 000012 

007120 001421 

007122 104406 



007124 172537 002646 
007130 171137 002656 



007134 105737 002645 
007140 001371 



007142 042737 000177 002656 
007150 023737 002646 002656 



LDF MFAC0,ACO >IRBUF<14:a7> -> ES -> ECDF] 

;IRB0F<1S> -> SD -> SCDF3 
STF AC0,RFAC1 7EBCDF] -> FPaUT40X 

7SC0F3 -> SD -> PPQUTMUX 
TSTB LPTITE UP IISBT LOOP-OR-ERRDR S£T, THEH HAMS III LOOP 

ORE 60S > RITH/ LIHE-CLDCK OFF, & FPS(PIB=1/F!(M=0) 

7 
SIC |17T,RFAC140 ;ZAP FRAC TO ZEROES 

} 
CRP RFAC0,RFAC1 ;(EXPECTeO/LOADeO) = (RECEUED/STOPED ) 7 

BEQ 20$ 7BR IF AGREE 

ERROR 66 )ELSE ESPAD.B DATA PATH ERROR 

;"ESPAD.B LDX/STX DATAPATH ERR' 

7 ACCIH - RFP ACCIHDLATaR RDRBER URDER TEST, (0) -> (3) 
; E-DATA c LOAOED/EIP'S DATA IB SISR/EXPRT 8IT<15:07> 
; R-DATA : STORED/RECEIVED DATA, FORHAT AS LOADED 

t 
BR 20$ ;LO0P 



J 

11$: 



21$: 



61$: 



ESPAD.BCACll DATAPATH- 

ROV f40S,R5 
IRC RO 

>*DATt LOOP EBTERS HERE* 
INC OHLOOP 
ROV (R5)*,RPAC0t0 
CRP RrAC0»0,tl2 
BEQ 12$ 



;OATA TABLE PIR 
;B0RP ACC CRTR 
7 



ERRPRT 
; 



-ERRDR-LaDP-ERTERS-HERE- 



;bunp clock in.a.lqop count 

;get rord-a 

7d0re rith this acc ? 

;TES 
> 

)DDRT CHARGE DATA IR ERROR LOOP 



LDF 
STF 



TSTB 
BNG 



8IC 
CRP 



HFACOrACl 
IC1,RFAC1 



LPTITE 
61$ 



#177,RFAC1*0 
RFkCO.RFACl 



;INBOF<14:07> -> ER -> EC0F7 

;IRaBF<15> -> SD -> SCDF3 

;EBtDF7 -> FPOUTRUX 

;SC0F3 -> SD -> FPOUTMUX 

JIF TIGHT LODP-QI-ERPOR SET, THEN HARS IN LOOP 

; RITH/ LINE-CLOCK OFF, i, FPS( FID = l/rMH=0) 

; 

;ZAP FRAC TO ZEROES 

; 

XEXPECIED/LUADEO) = (RECEI VED/STQRED) ? 



PDP-11/tO PPll-g StRDaMI OltEIOSTIC 
DaPPK.Pll O2-SEP-7; X7IS0 



2426 
2427 

2428 
2429 
2430 
2431 
2432 
2433 
2434 
243S 
243S 
2437 
2438 
2439 
2440 
2441 
2442 
2443 
2444 
244S 
2446 
2447 
2448 
2449 
2450 
2451 
24S2 
24S3 
2454 
2455 
245S 
2457 
245B 
2459 
2460 
2461 
2462 
2463 
2464 
2465 
2466 
2467 
2468 
2469 
2470 
2471 
2472 
2473 
2474 
2475 
247S 
2477 
2478 
2479 
2480 
2431 



007156 0017S1 
007160 104066 



007162 000747 



NtCTU 30(1046) 02-SeP-77 22141 PIGE *1 
Til MPIT, KSPI0.aC»C0/33 OtttPirH 

BCQ 21$ }BR IP 16KEE 

HMK 66 lELSE ESPU.B DlTl PUTS KRKOIt 

>*ESPiO.B LOX/Sn DinPtTB tta' 

f tccttt > aFp iceaiBLtTOR ioiiber oioer test, (0) -> (3) 

> E-Dkit : LOiOED/EXP'i DlTl II SICI/EXPIT BII<15ID7> 

I K-HU = STStEO/RECEIfEO BITE, PDMtT 13 LOIDED 

B« 21$ tlOOf 



SEO 0049 
SEa 0069 



007164 012705 00T344 
007170 005200 



007172 005237 001640 

007176 012537 002646 

007202 023727 003646 000012 

007210 001421 

007212 104406 

007314 172637 002646 

007220 174237 002656 

007224 103737 002645 

007230 001371 

007232 042737 000177 002656 

007240 023737 003646 002656 

007246 001751 

007250 104066 



13$: 



23Ss 



62$t 



ESPI10.BUC23 DETIPMI-- 

NOt f40$,R5 

lie RO 



>*OtTE LOOP EITERS HERE* 
lie DILOOP 

Wir (RS)»,IIP1C0*0 

cap NPlC0»0,fl2 

BEQ 13S 



ERRPir 



Lor 

StP 



-'SRRaR-LOOP-EITBRS-HERE- 
lirAC0,tC2 
*C2,NPkCl 



tOkH IIBLE PTR 
;BmP ACC CITR 
> 

t»a»r CLOCK ii.t.Loop coort 

>eET lORD-l 

;DaiE IITI TBIS iCC 7 

>TES 

} 

>DOIT CHtlSE DtTI II ERROR LOOP 



TSTB 
BIE 



CUP 
BED 
ERROR 



1.PIITE 
62S 

tl77,liPiCl»0 

iirico,NP«ci 
22$ 

66 



>"ESPtD.8 I.OE/SII OtTiPlTB ERR" 



>IIIDr<14<07> -> ER -> EC0F3 

;IIB0r<15> -> SO -> StOF3 

;EBtDP] -> FPODTWDX 

ISCDP] -> SO -> PPOOTiai 

>ir TIGHT LOOP-ai-ERROR SET, THEE RtIG IN LOOP 

) IITH/ LIIE-CLOCE OFF, f. FPSCFIO^I/FNK^O) 

> 

}lkr FRtC TO ZEROES 

; 

XEXPECTED/LOIDED) - (RECEIVED/STORED) 7 

;BR IF AGREE 

lELSe ESPAD.B DATA PATH ERROD 



007252 000747 



007254 012705 007344 
007260 005200 



007262 005237 003640 

007266 012537 002646 

007272 023727 002M6 000012 

007300 001435 

007302 104406 



007304 172737 002646 



7 ACCtH « HFP ACCVEDLATOR lOMBER OIOER TEST, (0) -> (3> 

t E-OAT* ' LOIOED/EXP'O DATA II SICE/EXPRT BIT<lSi07> 

) R-OATA < STORED/RECEIFED DATA, FORNAT AS LOADED 

BR 22$ >LOOP 

, ESPA0.8CAC3J DATAPATR- 

IIO» 1405, tS 

lie RO 



13$: 



23$: 



63J: 



)*DAIA LOOP EITERS HERE* 

lie DILOOP 

HOT (RSlt-fNFACOl-O 

CMP KFAC0'»0,tl2 

BEQ TST17 ); 



;0AIA TABLE PTR 
;90HP ACe CITR 

; 



ERRPIT 

; 



-ERItOR-LOaP-EIIERS-RERE- 



>80IIP CLOCK II.A.LOOP CDUtIT 
>GET KORO-A 
>DONE WITH THIS ACC 7 
>RCXT TEST IF DOHE 

; 

;D0IT charge DATA tX ERROR LOOP 



MrAC0,AC3 



1 

;iaBDF<14:07> -> ER -> ECDF3 
;IRBaF<lS> -> SD -> SC0F3 



PDP-ll/60 FPU-E HARDWARE DIASIOSTIC 
DofPEl.pXl 02-SSP-77 17:50 



lACTll 30(1046) 02-SEP-77 32:41 PAGE 48 



T16 



eXPIT, ESPAD.BCACO/3] DATAPAtH 



SR3 0050 
SEa 0070 



2482 

2483 

2484 

2485 

2436 

2487 

348B 

2439 

2490 

24'Jl 

2492 

2493 

2494 

2495 

2496 

2497 

2498 

2499 

2300 

2501 

2SD2 

2503 

2504 

2505 

2505 

2507 

2508 

2509 

2510 

25U 

2512 

2513 

2514 

2515 

251S 

2517 

2518 

2519 

2020 

2521 

2522 

2523 

2524 

2525 

2526 

2527 

2328 

25 29 

25 30 

2531 

2532 

25 33 

2514 

2515 

2536 

2517 



007310 174337 003656 

007314 105737 002645 

007320 001371 

007322 042737 000177 002656 

007330 023737 003646 002656 

007336 001751 



STF 



AC3,MFAC1 



007340 104066 



007342 000747 



TSTB 

BIE 

BIC 

CUP 
BEQ 
ERROR 



LPTITE 

63$ 



tlT7,NFACl«0 



007344 
007346 
007350 
007352 
007354 
007356 
007360 
007362 
007364 
007366 
007370 
007372 



000000 
177600 
000300 
100400 
001000 
102000 
004000 
010000 
120000 
140000 
000000 
000012 



>eBCDP3 -> rPB0T40X 

>SCDF3 -> SD -> rPOUTNOX 

»IF TIGHT LOOP-OI-EBROR SET, IHER ikH!: IM LOOP 

> WITH/ LlRE-CLOCir OFF, f. FPS<FTD=1/Pm=0) 

) 

;ZAP FRAC TO ZEROES 

; 

MFAC0,)IFAC1 XEXPECTED/LDAOEO) = (RECEIfED/STORED) ? 

23$ )BR IF AGREE 

>6 )ELSE ESPAO.B DATA PATH ERROR 

>"ESPAD.B LDX/STX DATAPATH ERR" 

; ACCfll = HFP ACCDIDLtTaR NUHBER DHDER TEST, (0) -> (3) 

> E-DATA = LOAOED/EXP-D DATA II SIGW/EIPIT BIT<15:07> 

> R-DATA = STDRSD/RECeiTEO DATA, FORMAT AS LOAOEO 

; 

BR 23$ ;L0DP 

; 
) 
iiiiiminiiimimiiniiiininiiiiiiiiiiiiiiniiiitiimiiiniinii 

y DATA FDR ABOVE TEST: 

; 
; 

40$: 







SIGI 


EXPRI 


.WORD 


000000 




000 


.VOID 


177600 




377 


.WORD 


000200 




001 


.WORD 


100400 




002 


.WORD 


001000 




004 


.WORD 


102000 




010 


.WORD 


004000 




020 


.WORD 


010000 




040 


.WORD 


120000 




100 


.WORD 


140000 




200 


.WORD 


000000 


;o 


000 


.WORD 


12 


><DaRE> 





,,..».........».„„„„„„„„..„,.»,„„»„,„„„„„„,„„ 

J«TESI 17 EXPWT, ESPAI}.ACAC9/3] DATAPATH 

; 

> THIS TEST VERIFIES THE INTECRtTT OF THE "A" SIDE EXPONERT/SIGH 

) DATAPATH AND SCRATCHPADS. 

J IHIS TEST REPEATS T4E SAME DATA PATTERNS AS ABOVE, BUT THIS HUE 



PDP-11/SO FPll-E BIRDKtRS DltGIIOStlC 
DQrPEl.Pll 02-sep-7T 17:50 



2S3B 

2539 

2540 

2541 

2542 

2543 

2544 

2545 

2546 

254T 

2548 

2549 

2550 

2551 

2552 

2553 

2554 

2555 

2936 

2557 

255B 

2559 

2560 

2561 

2562 

2563 

2564 

2565 

2566 

2567 

2568 

2569 

2570 

2571 

2572 

2573 

2574 

2575 

2576 

2577 

3578 

2579 

25B0 

2531 

25B2 

2583 

2584 

258S 

2586 

2587 

2533 

2589 

2590 

2591 

2592 

2593 



MCIll 30(1046) 02-SEP-77 22:41 PIGE 49 
EXmX, ESP10.1[«C«/3] DlTiHta 



EHPLOIS TRC 'l* SIOI KIPIIIERT/SICII SCRtTCRPWS. 
Oktk IS PtSSED IBRD tSE: 



007374 000004 



007376 170127 040040 
007402 005037 002650 



SEa 0051 

sEa 0011 



IIBir -> SD/rsOS.E -> EXPir.tin -> SD/ER •> SSPlD/ESPlD.BC»C0...tC31 -> 
-> EXPII.ILU -> SI/ER -> SSP»D/ESPU.tt»C0...iC31 



SSPU/ESPtD.a[*C0...K3] -> KXPaT.ALS -> SS/ER -> SSPAD/ESPU.8CiC0...tC3] -> 
-> SD/PBOS.E -> rPODTin -> BOSOII 

D(MP»a« TO fERlrV ITS JItESRITI. THERE IS ORE SOBTEST PQR EICR 
UeONOLIlTaR; t •!• IS RIPPLCO TWO BITS<TlO> PDR THE DAT* PATTERR. 

TIE PASSAGE TRRO ESPAO.B MSt SE DOIE BECAOSE TIERE IS 10 NAY TO 
READ CSPAS.A DIRCCTLI, TIA LDAO/STORE-TTPE IHSTRUCTIDRS. 



REeiSTER/LOEATIOR OSES 

IIPACO» -IIITIAL SIGI/EXPfT DATA, FROR TA8LE 
NPACl'l' -STORED RPP RORD-A (SI6R/EXPRT) DATA 



ACO 
AM 
AC2 
AC 3 

RO 
R5 



-(TERP) 
-(lERP) 
-(TERP) 
-(TERP) 

-ACCDROLATOR #f CITR, (0) 
-DATA TABLE PIR 



-> (3) 



NODULE/ERRnR IRFO: 

FRUt/RB 

CRDH/LATCRES, JREG/BOt, 

F.BOS.E/ERABLES/ORIVERS, IIBOF.A, FPIR. Rax(DNDX)<lS:07> 

FEXP/X9 

CRDH/LATCHBS, B0T(2:0>.i;a6IC, ESPAD.t, SSPAD-Ar SS/SD.LOGIC, 
EALa^DATA/CHT(.(A,B), ER-RES/CLK 

FNOL/XIO 

CPRETIDasUT VERIFIED] 

PALO/Kll 

CPREVIQOSLI (ERIFIEOl 



17: SCOPE 



I.DFPS 
CLR 



t040040 

HFAC0«2 



JIRTR-DISABLE/K-MODE/TnOHC 
^HORD-B RILL ALKIVS BE ZERO 



PDP-11/50 FPll-E UtRDIIkRE DIACROSTIC 
DQFPEA.Pll 02-SEP-77 17:50 



2594 

259S 

2596 

2597 

2593 

2599 

2600 

2601 

2602 

2603 

2604 

2605 

2606 

2607 

2608 

2609 

2610 

2611 

2612 

2613 

2614 

261S 

2616 

2617 

2518 

2619 

2620 

2621 

2622 

2623 

2624 

2625 

2626 

2627 

2628 

2629 

2630 

2631 

2632 

2633 

2634 

2635 

2635 

2637 

2638 

2639 

26 40 

2641 

2642 

2643 

2644 

2645 

2646 

2647 

2648 

2649 



RACHl 30(1046) 02-SEP-77 22:41 PIGE 50 
T17 EXPRT, ESPAa.ACACO/32 DATAPATH 



SeO 0052 

sea 0072 



007406 012705 007766 
007412 005000 



007414 005237 002640 

007420 012537 002646 

007424 023727 002646 000012 

007432 001423 

007434 10440S 

007436 172437 002646 

007442 174000 

007444 172400 

007446 174037 002656 

007452 105737 002645 

007456 001367 

007460 042737 000177 002656 

007466 023737 002646 002656 

007474 001747 

007476 104067 



007300 000745 



007502 012705 007766 
007506 003200 



» 

10$; 


HOV 
CLR 


-ESPAD.ACACOl DATAPATS- 
#405, R5 
RD 


;0AIA TABU PTR 

;buhp acc cntr 


20$: 


;«DATA 

INC 

HOT 

CNP 

BEB 


LOOP ERTERS HERE* 
DRLOOP 

(RS)*,NFACO»0 
HFAC0'»0,#12 
11$ 


;BB«P CLOCK IB. A. LOOP COOMT 

JCET KORD-A 

JDORE RITH TBIS ACC 7 

}TES 

> 

>DORT CHARGE DATA IN ERROR LOOP 




ERRPRT 





-ERROR- LDOP-ERTERS-RE RE- 



60$: 



STF 



tstb 

BRE 



MFAC0,AC0 

ACO, ACO 

ACO, ACO 

AC0,HPAC1 

LPTITE 
60$ 

fl77,l(FICl<'0 

lirACO,HFACl 

20$ 

67 



; 

;IHBDF<14:07> -> EH -> EtOf] 

>IR80F<1S> -> SD -> SCDF3 

}EACDF] -> ECSF3 

JSCDFl -> SS -> SCSF] 

lEBCSF] -> ECDFl 

>SS -> SD -> SCDF] 

;EBCDF1 -> FPODIHUX 

ySCDFl -> SD -> FPOBTHOX 

JIF IISHI LDOP-OS-ERRDR SET, THEN HAKS IN LOOP 

; WITH/ LIRE-CLOCK OFF, ( rPS(FID=l/F-i(H=0) 

} 

;ZAP FRAC TO ZEROES 

> 

) (expected/loaded) = (receiveo/storeo) ? 

>8r if agree 

;else espad.a data path error 



CRP 

Bsa 

ERROR 

;*ESPAO.A LDX/STX datapath ERR' 

» »CCttl = HFP ACCUROLATDR RONBER ORDER TEST, (0) -> (3) 

; E-DATA = LOADEO/EXP-0 DATA IR SIGR/EXPRT BIT<15:07> 

; R-DAIA = STORED/RECEUED DATA, FORMAT AS LOADED 

BR 20$ ;LDDP 



007510 005237 
007514 012537 



002640 

002646 

007520 023727 002646 000012 
007526 001423 



007530 104406 

007532 172537 002646 

007536 174101 

007540 172501 



US: 


R0» 
IRC 


— ESPAD.ACAC13 DATAPATt- 
140$, R5 
RO 


>DATA TABLE PTR 
>BDNP ACC CRTR 

; 

JBDNP CLOCK IR.A.LOOP COURT 

)GET MORD-A 

>DORE RIIH THIS ACC ? 

;»ES 

; 

;doht charge data ir error loop 


21$: 


>*DArA 
IRC 
R0» 
CNP 

3Ea 


LOOP ERTERS HERE* 
OKLOOP 

(R5)<',HFAC0*0 
Mr»C0t0,«2 
12$ 




ERRPRI 
• 


— ERROR- r.nnp-RHTRR<;-fiRD 



61$: 



HFAC0,AC1 
AClrACl 



tClrkCl 



> 

;IHBUF<I4:07> -> ER -> ECOFl 
>INBUF<15> -> SD -> SCDF7 
JEACDF3 -> EtSF] 
;SCDF] -> SS -> SCSF] 
;EB[SF3 -> ECDFl 
(SS -> SD -> SCOFJ 



PDP-11/60 rPll-e HtRDWtRE DIICIOSTIC 
DQFPEA.Pll 02-S£P-77 17:50 



NICTU 30(1046) 02-SEP-77 22:41 PtGK 51 
T17 elPIT, ESPkD.lCtCO/3] OlTiPUa 



SEO 0053 

sea 0073 



2650 
2651 
2652 
2653 
2654 
2655 
26S6 
2657 
2658 
2659 
2660 
2661 
2662 
2663 
2664 
2665 
2666 
2661 
2668 
2669 
2670 
2671 
2672 
2673 
2674 
2675 
2675 
2677 
267B 
2579 
2690 
2531 
26n2 
26S3 
2694 
2685 
2686 
26B7 
2i89 
2689 
2690 
2691 
2692 
2693 
2694 
2595 
2695 
2697 
2598 
2699 
2700 
7701 
2702 
2703 
2704 
2705 



007542 174137 0026S6 



007546 105737 002645 
007552 001367 



007S54 042737 00ti7T 002656 

007562 023737 002646 002656 

007S70 001747 

007572 104067 



007574 000745 



007576 012705 007766 
007602 005200 



007604 005237 002640 

007610 012537 002646 

007614 023727 002646 000012 

007622 001423 

007624 104406 

007626 172637 002646 

007632 174202 

007634 172602 

007636 174237 002656 

007642 105737 002645 

007646 001367 

007650 042737 000177 002656 

0076S6 023737 002646 002656 

007664 001747 

0D7666 104067 



007670 000745 



007672 012705 007766 
007676 005200 



SIP 
tSTB 

sie 

SIC 

CUP 
BEB 
ERROR 



tci,Nr>ci 



LPTITE 
61$ 



tl77,lirtCl»* 



12$: 



22$: 



62$: 



;EetOPi -> FPainiiui 

;StDr3 -> SD -> FPOUTMPX 

>ir TIGRT LOOP-DI-ERROR SET, THEN tIkK IR LOOP 

J tits/ ui«E-cto« opr, t FPS(rio=i/piiii=o) 
} 

;ZAP PRtC TO IIRDES 
> 
HP»C0,Hr4Cl XEIPECTED/LDtDED) s (RECEIVEO/STQREO) ? 

21$ ;BR IP tOREE 

67 I ELSE ESPtD.A DtTI PtTH ERROR 

>-ESPtD.t UOX/STX D»TkP«TI ERR" 

) tCCfft s HFP /LCCOlVLitOR XOIBER MDER TEST, CO) -> (3) 
; i-aktk = LOkOED/EEP-O Dtit II SIEI/EIMT BIT<15:07> 
I R-DtM = STORED/RICEIfED OkTl, PORNtT AS LOADED 

> 

BR 21$ ;Laop 

ESPAD.ACAC2] DATAPATE 



NOV 

lie 



»40$,R5 
RO 



;*DArA LOOP EITERS HERE* 

lie DHLOOP 

Nai (R5)<',lirAC0<^0 

CNP ltPAC0'»0,tI2 

BEO 13$ 

ERRPIT 

; ERROR- LOOP-EIIERS-HERE' 



}DAIA TABLE PTR 
)BaMP ICC CHTR 
f 

;BUKP CLOCK II.A.LOOP CDOIT 

;GET UORD-t 

)DaiE UITR THIS ACC 7 

)YES 

> 

;D0IIT CHARGE DATA II ERROR LOOP 



LDP 


MfAC0,AC2 


STF 


AC2,AC2 


LDF 


AC2,AC2 


SIP 


AC2,MFAC1 


TSTB 
BIE 


LPTIIE 
62$ 


BIC 


#17?,NFAC1<'0 


CUP 
BEO 
ERROR 


IIFAC0,XFAC1 

22$ 

67 



;IIBDF<14:07> -> ER -> EC0F3 

7IHBDF(1S> -> SO -> SCDF3 

;EAC0F3 -> ECSPl 

;StDF3 -> SS -> SCSF3 

lEBCSPl -> EI0P3 

>SS -> SD -> SCDF] 

;EBCDF3 -> FPODTIiaX 

)SCDF1 -> SD -> FPOOTHUX 

;IF TIGHT LUOP-OI-SRROR SET, THei HAN;; IK LOOP 

; HUH/ LINE-CLOCK OFF, i. FPS(FID = 1/FMH:0) 

> 

IZAP FRAC TO ZER'JES 

; 

KEXPECTED/LDADED) = (RECEUED/STORED) 7 

>BR IF AGREE 

)ELSE ESPAD.A DATA PATH ERROR 



;*ESPAO.A LOX/SII OAIAPATl ERR* 
> ACCMt : HFP ACCDNDLAIQR RDNBSR UIDER TEST, (0) -> C3) 
; E-DITA - LDADEO/EIP-0 DATA II SIGH/EXPKI BIT<15:07> 
; R-DAtA - SlaRSD/RCCelVED DATA, FORMAT AS LOADED 

BR 22$ ;LOOP 



13$: 



MDT 

lie 



~ESPAD.ACAC33 OATAPATI- 
»«OS,RS 
RO 



>OAIA TABLE PTR 
;BDHP ACC CNIR 



POP-U/60 FPll-E HARDHARE DIACIOSTIC 
DaP?FH.?ll 02-SEP-77 IJiSO 



NACTll 30(1046) 02-SEP-77 22:41 PIGE 52 
117 EXPXI, ESPAD.ACACO/3] OATAPAfH 



SEU 00S4 
SEO 0074 



J70S 
2707 
270^ 
2709 
2710 
2711 
2712 
2713 
2714 
2715 
2716 
2717 
2719 
2719 
2720 
2721 
2722 
2723 
2724 
2725 
2726 
2727 
2721 
2729 
2730 
2731 
2732 
2733 
2734 
2735 
2736 
2737 
2739 
2739 
2740 
2741 
2742 
2743 
2744 
2745 
2746 
2747 
2748 
2749 
2750 
2751 
2752 
2753 
2754 
2755 
2756 
2757 
2759 
2759 
2760 
2761 



C07700 005237 

007704 012537 

007710 023727 

007716 001437 

007720 104406 



002640 
002646 
002646 000012 



23$: 



;*DATA LOOP EITERS HERS' 

IKC DIL30P 

DOV (RS>«,NFACO<'a 

CNP MFAC0»0,tl2 

BEB IST20 ;; 



007722 

007726 

007730 

007732 

007736 
007742 



172737 

174303 

172703 

171337 

105737 
001367 



63$: 



007744 042737 



007752 
007760 
007762 



023737 
001747 
104067 



002656 
002645 

000177 002656 
002646 0026S6 



ERRPIT 


CDDnD_i nna_ 


>-"— 


— — EKKUK— LUUr— 


LOP 


NFtC0,AC3 


STF 


AC3,AC3 


LDF 


AC3,AC3 


STF 


AC3,NFAC1 


TSTB 

BIE 


LPTIIE 
63$ 


BIC 


»177,IIPAC1*0 


CUP 
BED 
ERROR 


NFAC0,NFAC1 

23$ 

67 



;BOHP CLOCK II.A.LOOP COUNT 
;GET IORO-A 
fDOlE IIIH THIS ACC 7 
JNEXI TEST IF DOIIE 

; 

;dont charge data ir error coop 



007764 000745 



JIIBDF<14:07> -> ER -> EtOFl 
;llBaF<15> -> SD -> StDFl 

;eacdf3 -> eisFi 

;SCDP3 -> SS -> StSFl 

^EBCSFl -> ECDFl 

;SS -> SD -> SC0P3 

;EBI:DF7 -> FPOUTHDX 

;StDFJ -> SQ -> FPOaiNUK 

;IF TIGHT LOOP-ON-ERROR StT, THEN HANG III LOOP 

> KITH/ LINE-CLOCK OFF, ( FPS<riD=l/rHM=0) 

; 

;ZAP FRAC TO ZEROES 

} 

)(EXPECIEn/LQADEO) = (REC6IVED/ST0RE0) ? 

;BR if AGRE£ 

;else espad.a data path error 

;*ESPA0.A LDX/STI OAIAPAia E«R* 

; ACCfft : HFP ACCUIOLAtOR NDMBER UNDER TEST, (0) -> (3) 
J E-DATA - LOAOED/EXP'O DATA IR SIGN/EXPNT BIT<15:07> 

; R-DATA = SIORED/RECEOED DATA, FORNAT AS LOADED 

; 

BR 23$ >LDOP 

////////////////////////////////////////////////////////////////////// 

DATA FOR ABOVE TEST: 



007766 
007770 
007772 
007774 
007776 
010000 
010002 
010004 



000000 
177600 
000200 
100400 

001000 
102000 
004000 

oiooou 



40$: 







SIGN 


EXPNI 


.lORD 


oooooo 


;o 


000 


.HORD 


177600 


;i 


377 


.HORD 


000200 


;0 


001 


.VORD 


100400 


}i 


002 


.NaRD 


001000 


>o 


004 


.VORD 


102000 


;l 


010 


.RORD 


004000 


!0 


02 


.KORD 


010000 


;o 


O40 



fOr-n/iO FPll-E MRDVIRE DltCIOSTIC 
D«F?Bt.Pll 02-SEP-7T ITtSO 

2762 010006 120000 

2763 

2764 010010 140000 

2765 

2766 010012 000000 

2767 

2768 010014 000012 

2769 

2770 

2771 

2772 

2773 

2774 

2775 

2776 

2777 

2778 

2779 

2780 

2781 

2782 

2783 

2784 

2785 

2786 

2787 

2788 

2789 

2790 

2791 

2792 

2793 

2794 

2795 

2796 

2797 

2798 

27 99 

2800 

2301 

2302 

2803 

2804 

2305 

2B06 

2807 

2808 

2809 

2810 

2811 

2312 

2813 

2814 

2815 

2316 

2817 

PDP-11/60 fPll-E BtROalkRE OllGaDSTIC 
DaPPE«.»ll 02-SEP-77 17S50 



2818 
2819 
2820 
2821 
2822 
2B23 
2824 
2825 
2826 
2827 
2828 
2829 
2830 
2831 
2832 
2333 
2834 
2835 
2836 
2837 
2838 
2839 
2840 
2841 
2842 
2843 
2844 
2845 
2846 
2847 
2843 
2849 
2850 
2851 
2852 
2853 
2B54 
2853 
2856 
2857 
285B 
2859 
2860 
2861 
2862 
2863 
2864 
2865 
2866 
2867 
2863 
2869 
2870 
2871 
2872 
2873 



MCIU 30(1046) 02-SEP-T7 22:41 PtGE S3 
TIT EIPH, ISPU.UiCO/Sl DtMPlIH 



SEQ 0055 
SEa 0075 



010016 000004 



010020 
010024 



010030 
010034 



010040 
010044 
010050 
010056 



170127 040040 
005037 0026SO 



012705 010222 
012700 000004 



005237 002640 

012537 002646 

023727 002646 000012 
001423 



010060 104406 



010062 

010066 

010070 

010072 

010076 
010102 



172737 002546 

174304 

172704 

17 4337 002656 

105737 002645 
001367 



010104 042737 000177 002656 



010112 
010120 
010122 



023737 002646 002656 

01)1747 

104066 



010124 000745 



.DOM 120000 

.nam 140000 

.VORO 000000 



II 
>» 



100 
200 
000 



.VOilO 



12 



)<oa«E> 



J«TEST 

> 

t 

} 

t 

t 

> 

t 

7 

7 

7 

7 

; 

t 
> 
7 
} 
t 
t 
> 

> 
I 
i 
t 
i 
I 

7 
> 

; 

7 
> 
i 
t 
t 
J 
} 
> 

> 
> 
} 
} 
} 



20 



EXPIt, ESPU.BCtC4/Sl DAIXPiTH 



THIS TEST TERiriES TEC I(ITEB>in DP TEE "B* SIDE EIPOEEET/SIGI 
DATIPITB AID SCUTCBPIDS, kC* AID ACS. 

rmS TEST REPEATS TIE SANE BATI PATTERIS AS ABOVE, BOT TRIS TIME 
(MPLafS THE ••»• SIDE EZPOIEKT/SIGR SCRATCBPADS. 

DATA IS PASSED TBRD TIEI 

HBOP -> SO/TtUS.S -> E.IPIT.ALB -> SO/ER -> S3PA0/ESPA0. ACAC2/33 -> 
-> EXPIT.AID -> SS/ER -> SSPAD/ESPAD.BtAC4/53 



SSPAD/ESPA0.BCAC4/S3 -> BXPIT.ALO -> SS/ER -> SSPAD/ESP«0.BCtC2/3] -> 
-> SD/P80S.E -> PPOBTIIBX -> BOSDIH 

DATAPATH, TO TERin ITS IIIESRITI. THERE IS QBE SOBTEST FOR EACH 
ACCDHOLATOR> A "1" IS RIPPLSD THRU BII5<7I0> POR THE DATA PAITERH. 

THE PASSASe THRO ESPAO.ACDF] HOST BE DDIE BECADSE THERE IS NO HAT TO 
READ ESPAD.8CAC4/51 OIRECILT, flA LDAD/STORE-TTPE IHSTRDCTIOHS. 



REGISTER/LOCATIDB BSE: 

UrACOl- -laiTIAL SIGI/BXPBT DATA, FROM TABLE 

MFACl* -STORED HfP VORO-A (SIGI/EXPIT) DATA 

AC2 -(TEMP) 

AC3 -(TEMP) 

AC4 -(TEMP) 

ACS -(TEMP) 



RO 

R5 



-ACCUMOLAIOR ff CBTR, (4) -> (5) 
-DATA TABLE PTR 



MODULE/ERROR IIFO: 

PB0A/X8 

CRON/LATCHES, JREG/BOA, FIR.SF/OF, 
F.BOS.E/EIABLES/DRHERS, IIBOF.A, FPIII.HUX(DNDX)<1S:07> 

PEXP/(9 



NACTU 30(1046) 02-SEP-77 22:41 PAGE 54 
T2a EXPIT, ESPA0.BCAC4/53 DATAPATH 



SEO 0056 

sea 0076 



7 
7 

; 
I 

7 
I 
) 

; 
> 

>;**** 

TST20: 



7 

10$: 



20S: 



CROM/LATCHES, B0r<2: 0>. LOGIC, ESPAO.A/B, SSPAO.A/B, SS/SO. LOGIC, 
eSPAD.A/B.AODR, EALU.DATA/CITL(A,B), ER-REG/CLX 

FMOL/XIO 

CPREVIOVSLT TSRIFIED1 

FALO/Kll 

CPRETIOUSLT VERIFIED! 



LOFPS 

CLR 



1040040 

MFACOt'2 



ESPAD.BCAC41 DATAPAIB- 

MOT 140$, R5 

MOV ll«,RO 

;*OATA LOOP EITERS HERE* 
IBC DHLODP 
MOT (R5)t,MFAC0<'0 
CMP MFAC0t0,fl2 
BED 11$ 



;IITR-DISABLE/P-MOaE/TR0NC 
;IK)RD-8 RILL ALBATS BE ZERO 
7 
7 



ERRPIt 
7 



60$: 



LDF 

STF 

LOP 

STF 

ISTB 
BBE 

BIC 

CMP 
BEQ 
ERROR 
>"ESPAO, 

; 
; 
; 

BR 



ERROR-LOOP- El TERS-HERE- 

MfAC0,AC3 
AC3,AC4 



;OATA TABLE PTR 
;SET ACC CNTR 

; 

7B0MP CLOCK IR.A.LDDP COUNT 
;6ET HORO-A 

;dome vith this acc 7 

)TES 
} 

}DDHT CHABGE DATA IK ERROR LOOP 



AC4,AC3 

AC3,HFAC1 



LPIITE 
60$ 



•177,MFAC1'»0 



>IIIBUF<14:07> -> ER -> EtDF] 

>IBBaF<15> -> SB -> SCDF3 

;EACDF] -> EtSF) 

ISCDF3 -> SS -> SCSF3 

7EBCSF3 -> EtDF3 

7SS -> SO -> StDFJ 

JEBCOF] -> FPQOTNOX 

»StDF3 -> SD -> FPODTMOX 

;1F TIGHT LOOP-OB-ERROR SET, THEN HANS III LOOP 

} MITH/ LIHE-CLBCX OFF, Ii FPS<PID=1/'MH=0) 

7 

;ZAP FRAC TO ZEROES 

t 

;(expected/loaded) = (recehed/storeo) 7 

>br if agree 

;else espad.b data path error 



010126 
010132 



012705 010222 
005200 



lis: 



MOV 
INC 



HFAC0,HFAC1 

20$ 

66 

B LOX/STX datapath E»R' 

ACCIIt = HFP ACCONOLATOR BOMBER BNDER TEST, (4) -> (5) 

E-DATA = LOAOED/EKP-0 DATA IB SIGN/EXPNT BIT<15:07> 

R-OATA = STQREO/RECEIVEO DATA, FORMAT AS LOADED 

> 
20$ ;L00P 

-ESPAD.BCAC53 0ATAPAT3 

1140$, RS 

RO 



JDATA TABLE PTR 
;BUI4P ACC CNTR 



PDP-11/SO FPll-E atRDVaitl OIIGROSTIC 
OQFPgt.Pll OJ-SEP-77 17:S0 



NtCfll 30(1046) 02-SEP-T7 22l41 PIGC S5 



2974 
2875 
2876 
2877 
2878 
2879 
2880 
2881 
2882 
2883 
2884 
2985 
2886 
2387 
3883 
2389 
2390 
2891 
2892 
2393 
2394 
2395 
2896 
2397 
2898 
2899 
2'JOO 
2901 
2902 
2903 
2904 
2905 
2IIIS 
2907 
2903 
2909 
2910 
3911 
2912 
3913 
2914 
2915 
3916 
3917 
2918 
2919 
3930 
3921 
2923 
2933 
2974 
29i5 
2)35 
2927 
3928 
3929 



010134 005237 002640 

010140 012537 002(46 

010144 023727 002S4S 000012 

010152 001437 

010154 104406 

010156 172637 002646 

010162 114205 

010164 172«05 

010166 174237 002656 

010172 105737 003645 

010176 001367 

010200 042737 000177 002CS6 

010206 023737 002646 002656 

010214 001747 

010216 104066 



010230 000745 



120 



21$: 



61$: 



010222 
010224 
010226 
010230 
010332 
010334 
010336 
010240 



000000 
177600 
000200 
100400 
OOIOOO 
102000 
004000 
010000 



POP-11/60 FPll-E HtRDVlRE OltGHOSTIC 
D8FPFA.P11 02-SEP-77 17150 



2930 
3931 
293? 
2933 
2934 
3935 
3936 
2937 
293B 
2939 
3949 
2941 
2942 
2943 
2944 
2945 
2945 
3947 
2948 
2949 
3950 
2951 
3952 
2953 
2951 
2955 
2956 
2957 
3958 
2959 
2960 
2961 
3962 
3963 
3964 
2965 
3966 
3967 
2968 
2959 
3970 
2971 
2972 
2973 
2974 
3975 
3976 
3977 
2978 
2979 
2980 
2931 
3932 
3983 
2984 
2985 



010243 120000 

010244 140000 
010246 000000 
010250 000013 



010252 000004 



010254 170127 040040 
010260 013705 010340 



010264 005337 002640 

010270 012500 

010372 020037 000666 

010276 001431 



ant, ESPlD.SCtC4/53 DlTlPitV 



»*Dltl LOOP EITEBS lEKB* 

l«C DNLaOP 

DOT (ll5)»,NPtCe<'0 

CNP NFaC0>0,|12 

BES TST2t }f 



SEQ 0057 
sea 0077 



ERRPIt 








Lor 


IIFAC0,tC2 


STF 


tC2,ICS 


LDP 


tC5,AC2 


STF 


VC2,MF*C1 


T5TB 
BIE 


LPTITE 
61$ 


etc 


|177,NF1C1*0 


CUP 

Bsa 

BRROI 


NFtCOrHFtCl 

21$ 

66 



JBDNP CLOCK Il.i.LOOP CODBT 

;GEt HOItO-l 

;D0I( iriTH THIS ICC 7 

;IEIf TEST IF DOai 

f 

I Don CRUCE DtTi » ERROR LOOP 



;IIBgr<14:07> -> ER -> EtDFl 

}IllgOF<15> -> SO -> SCDFl 

}EXC0F3 -> ECSPl 

;StDri -> SS -> StSFl 

»KBCSri -> ECDFl 

>SS -> SD -> StDFl 

;EBCDF] -> FPOUmUX 

;SCDP3 -> SD -> FPOOTMOX 

;IF TIGBT LOOP-Oi-EHROR SET, THEK HANS IN LOOP 

I KITH/ LlHE-CLaCIC OFF, ( FPS(FIO=l/Fi|H=0) 

tUf FRAC TO ZEROES 

; 

XEIPECTEO/LDADED) = (RECEIVEO/STDRED) ? 
;BR IF AGREE 

)ELSE ESPAO.a DATA PATH ERROR 
;'ESPAD.B LDX/STX DATAPAIB ERR' 

> ACCttt = BFP ACCOaOLAIOR BOMBER OiOEH TEST, (41 -> (5) 

> E-DATA = (.OADEO/EIP'O DATA III SIGI/EIPIT BtT<15:07> 
; R-DAIA = STaRED/ReCEI?ED DATA, FORMAT AS LOADED 

I 
BD 21$ JLOOP 

J 

\iininiiiiiiiiiiiiiiiiiiiiiiiimiiinniiiiiiiiiiiiiiiiiiiiiiiiiiiii 
} 

t DATA FOR ABODE TEST: 

; 



40$: 



.HORD 


000000 


.KORD 


177600 


.HORO 


000200 


.HORD 


100400 


.HORD 


001000 


.■ORD 


102000 


.VDRD 


004000 


.HORD 


010000 



SIGK 


EXPST 


;o 


000 


;i 


377 


;o 


001 


;i 


002 


;o 


004 


n 


010 


>o 


020 


>o 


040 



MACyil 30(1046) 02-SEP-77 32:41 PAGE 56 
T20 EXPNT, ESPAD.BrAC4/SI DATAPATH 



SEa 0958 
5E3 0073 



■ ORD 


130000 




>1 


100 


HORO 


140000 




n 


200 


HORD 


000000 




;o 


000 


HORO 


12 


><DaNE> 







>«TEST 
> 

; 
; 
> 
i 
I 
> 
} 

; 
> 
) 
i 
> 
f 

} 
f 
> 
I 
} 
} 
; 
; 
} 
> 

> 
} 
} 
I 

TST21: 



10$: 



21 EXPIT, "LOEXP/STEXP" FPIHNUX(oaOT> DATAPATH 
THIS TEST RONS A RIPPLINS-'l* PATTERN T3RU THE: 

BN/GPR -> DOOT -> FPHHOXOOUT) -> HBOF -> ER -> ESPAD 
PATH TO CHECX ITS VALIDITY, IK PaSITlaRS<14:07>. 



REGISTER/LOirATIOH OSE: 

»C0 -(TEUP) 

RO -INPUT EXPNI FOR "LDSXP", EXP'D RESULT BACK 
Rl -DOTPUT FROM "STEIP" 
R5 -DATA TABLE PTR 



MaDOLE/ERRQR IHFO: 

FIUA/XB 

CRON/LAICHES, JREG/BDA, ' 

F.BOS.E/ENABLES/DRIVERS, INBDF.A, FPIH. i|UX(OOUT)<14:07> 

FEXP/X9 

CROH/LATCHES, BaT<2:0>.LDSIC, EAL».DATA/CNTL(P)) 

PNUL/XIO 

tPREHDUSLJ VERIFIED! 

FALO/KIl 

CPREVIDOSLV VERIFIED] 



SCOPE 



LDFPS 
HOV 



(040040 
»40S,RS 



******************************** 



;ihtr-disable/f-sode/trohc 
;data table pir 



;*DATA TABLE LOOP EHTERS 4ERS* 

INC DHL30P 

«0V (R5)+,aO 

CUP R0,J66S 

BEQ TST22 ;; 



;bdhp clock ih.a.loqp cquit 
;get initial data 

JDONE 7 

JHEXT TEST IF YES 



POP-11/60 FPll-E HtRDVtRE DlkBIOSTIC 
OQFPEA.Pll 02-SEP-7T 17:50 



Ntcni 3«(104S) 02-SKP-T1 22:41 PI6( 57 



T21 



HPIT, 'UKP/STCXP* PPIIHDKOOm) 04T«PJITI 



380 0059 
SEB 0079 



1(2700 000200 
104406 



17S400 

175001 

105737 00264S 

001373 

062701 000200 
062700 000200 



020001 
001754 
104112 



010336 000752 



29BS 010300 

2907 

2988 010304 

2989 

2990 

2991 010306 

2992 010310 

2993 010312 

2994 010316 
299S 

2996 010320 

2997 010324 
2998 

2999 010330 

3000 010332 

3001 010334 
3002 
3003 
3004 
3005 
3006 
3007 
3008 
3009 

3010 

3011 

3012 

3013 

3014 

301S 010340 000200 

3016 

3017 010342 000100 

3018 

3019 010344 000040 

3020 

3021 010346 000020 

3022 

3023 010350 000010 

3024 

3025 010352 000004 

3026 

3027 0103S4 900002 

302B 

3029 010356 000001 

3030 

3031 010350 000666 

3032 

3033 

3034 

303S 

3036 

3037 

3033 

3039 

3040 

3041 

PDP-11/50 FPll-E UtROUtRE OltCNaSTIC 
DOFPEA.Pll 02-SEP-77 17:50 



3042 

3043 

3044 

3045 

3045 

3047 

3041) 

3049 

3050 

3051 

3052 

3053 

3054 

3055 

3056 

3057 

3050 

3059 

3060 

3061 

3062 

3063 

3064 

3065 

3066 

3067 

3063 

3069 

3070 

3071 

3072 

3073 

3074 

3075 

3076 

3077 

3078 

3079 

30R0 010364 

3081 010370 

3082 

3033 

3004 

3085 

303S 010376 

3087 010402 

3088 010406 
3039 010412 

3090 010416 

3091 010422 
3092 

3093 010424 

3094 010430 

3095 010434 

3096 010442 

3097 010444 



010362 000004 



170127 040040 
012704 000177 



010374 104406 



172437 003164 

172537 003060 

172637 003060 

174037 002646 

105737 002645 
001365 

040437 002546 

005037 002650 

104426 003164 002646 

001401 

104047 



SOB 



noo,Ro 



«3tt 



}»I1lS EIPIT BT -200r SIlCC LOEXP tDDS *200 
> 
ERRPIt ;D(MT Clues out II ERROR LOOP 

>- ERROt-LOOP-EITERS-BERK 

> 
RO,U« |(K0)*200 -> FPIMOICDOOT) -> EC1C03 

1C0,R1 |HC*CO]-(300) -> Rl 

LPTITI IIP IICIT LOOP-OI-ERROR SIT, THEI MIS II LOOP 

63$ ) IITI/ LIRE-CLOCK OFF, t FPS(PID=l/rNllsO) 

> 
*200,R1 >BI(S EIPIT If *200, SIICE STEJCP SOBS <'200 

«200,R0 ;POT RO BiCK IHERE IT UkS, FOR DISPUT 

> 
R0,R1 ILOIMO > STORED 777 

10$ ;BR IF tOE 

112 ;ILSC ERROR 

>«LDEEP/STEXP fPIINIKDOIT) SRR" 
; E- EIPIT 3 SIP'O/LOIDEO EZPRT 
; R-EIPIT = RCT-D/StORSO EXPII 

> 
BR 10$ >NDRE 

> 
7 

tninmiinniiiiiiiiiiniinmnuiuiiiinimnmiiinimiiiiii 
I 

} tkJk FOR IBOfE TEST! 

> 

7 



LOUP 
STEEP 
TSTB 
BIE 

iOD 
100 

HP 
BEQ 
ERROR 



GPft/EIPar FPI<NOX<14:0T> 



40SI 



.lORD 


200 


}10. 000.000 


.lORO 


100 


;01. 000.000 


.IDRD 


040 


;00.100.000 


.IQRD 


020 


;00. 010.000 


.lORO 


010 


>00.001.000 


.lORD 


004 


;00.000.100 


.lORD 


002 


;00.000.010 


.lORO 


001 


>00.0»0.001 


.lORD 


666 


7<l>Die> 



>*TEST 22 EXPII, SSPAO.B IDORESSIIE TIA RCOF) AID RCSF3 

; 

7 THIS TEST VERIFIES TIE SCRATCHPAD ADDRESSIIG PDNCTIDIS: 

; 

I RCSF3<3:0> := "0'fFIRB<2:0> AID 

7 

HACIU 30(1046} 02-SEP-77 22:41 PISE 58 

T22 EXPII, ESPAO.B ADDRESSII5 VIA RCDF) AID RCSF3 



sea 0060 

SEQ 0080 



> 
7 

; 
> 
» 
; 
I 
; 
; 
; 
I 
; 
> 
J 
; 
; 
) 
> 
» 
; 
; 
) 
I 
> 
> 

7 

} 
I 
I 
> 
» 

7 

I 

I 

} 

71****' 

TST22: 



RCDF3<3:0> ~ •00«tFIRB(7:5> 

ADDRESS NODES II THE ESPAO.B SCRATCHPAD A00RESSI8G LOGIC. 

THIS TEST LOOKS FOR SIVCX 0/1 COIDITIOIS 11 THE 3 LOW OPDtR 
BITS DF THE SCRATCHPAD ADDRESS PATH, FRDI FIR -> THE SPAD. 



REGISIER/LDCATIOI DSE: 

HFACO* -OOTPOT, AFTER ADDRESSIIG CHECK 

ACO -(ISIP) 

ACS -(TEMP) 

R4 -MASK TO ZAP FRACIIOI TO ZEROES, UORO.A 



HaODLE/ERROR iiro: 

FIOA/XS 

CRai/lATCIIES, JREC/BOA, FIH.SF/DF, 
PP.EIIT.E, F.B0S.E/EIA9UES/DRITERS 

FEXP/K9 

CRDH/LATCRES, BDT<2:0>. LOGIC, ESPAO.B, SSPAD.B, SS/SO.LOGIC, 
ESPAD.B.ADDR, EALO.DATA/CIIL 

FNOI/KIO 

CPRETIODSLI 7ERIFIE03 

FALD/KIl 

CPRBTIOOSLir VERIFIED! 



LOFPS 
MOV 



1040040 
1000177, R4 



62$: 



RCDF1=FIRB<7:6> ADDRESSIIG 

ER8PNI 

-eRROR-LOOP-EITERS-HERE 



; 

;IITR-DISAB/F-HODe/TRaNC 
;|IASX TO ZAP FRACTlai 
> 
, CHECK FOR STUCK-L-S, BITS<7:6>- 
;DalT CHANGE DATA IN ERROR LOOP 



LDF 

LDF 

LDF 

STF 

TSTB 

BIE 

BIC 
CLR 
CHP32N 

3sa 

ERROR 



FPSEFZ,ACO 

PPZERO,ACI 

FPZERa,AC2 

«CO,IFACO 

LPTIIE 

62S 

«4,!4rtCO 

NFAC0«2 

,FPSErZ,NFACO 

• H 

47 



;0«£S -> ECDF]"000" 

;ZEROES -> ECDFl'OOl" 

JZERDES -> ECDr3»010" 

;EB[DF7"000<' -> NEHORV 

>lr TIGHT LOOP-OI-ERROR SET, THEN HANG lli LOOP 

} KITH/ LINE-CLOCK OFF, i. FPS(FrD=l/FNM=0) 

; 

JZERO DIHANTEO BITS OF RESULT, 
; IGNORE FRACTION, NDRD.B 
;CaNPARE (EXPD):(RCTD), FOR EB/NF. 

;br if agree 

;signal error ... if not 



PDP-11/60 PPll-E gARDVtRg DItEIDStIC 
Bar?Ek.?ll 02-StP-TT lltSO 



KtCIU 30(1046) 02-SEP-T7 22:41 PIGC 59 

T22 EXPIT, ESPXD.B lOORESSllE fit RCDf] >I0 RCSFl 



SEO 0061 
SEa 0O81 



3098 








3099 








3100 








3101 








3102 








3103 


010446 


104406 




3104 








3105 


010450 


172737 


003164 


3106 


010454 


172S3J 


003060 


3107 


010460 


172637 


003060 


3108 


010464 


174337 


002646 


3109 


010470 


105737 


002645 


3110 


010474 


001365 




3111 








3112 


010476 


040437 


002646 


3113 


010502 


005037 


002650 


3114 


010506 


104426 


003164 002646 


3115 


010514 


001401 




3116 


oiosie 


104047 




3117 








3UB 








3119 








3120 








3121 








3122 


010520 


104406 




3123 








3124 


010522 


172737 


003164 


3125 


010526 


174300 




3126 


010530 


170401 




3127 


010532 


170402 




3128 


010534 


170404 




3129 


010536 


172700 




3130 


010540 


105737 


002645 


3131 


010544 


001366 




3132 








313J 


010546 


174337 


002646 


3134 


010552 


040437 


002646 


3L3S 


010556 


005037 


002650 


3136 


010562 


104426 


003164 002646 


3137 


010570 


001401 




3138 


010572 


104050 




3139 








3140 








3141 








3142 








3143 








3144 


010574 


104406 




3145 








3146 


010576 


172437 


003164 


3147 


010602 


174003 




3148 


010604 


170401 




3149 


010606 


170402 




3150 


010610 


1J2403 




3151 


010612 


105737 


002645 


3152 


010616 


001367 




3153 









>*KSPM.B ADDRS ERROR; RCDP]* 

I EIPD ICC - EIP'D tec STORED 

) RCVO ICC ' RCT'D tCC STORED, 



: (177600,000000) 
tDORS ERR =: (000000,000000) 



, RCDr]sPIR«7:6> tDDRESSIIG, CMCE POR STOCE-H'S, BITS<7t6> 

IRRPIII >Ba«t CHleS D«T> II ERROR LOOP 

;- EIROR-LOOP-EltCRS-IIERE 

6J»t LOr FPSEPI,IC3 »OKS -> «tOF3"011" 

{ZEROES -> ECDF3«001'* 

/ZEROES -> ECOn'OlO" 

JEBCDFJ'OIl' -> NENORT 

)IF TICHT LaOP-gi-GRROR SET, THEII HtNS II LOOP 

) lITfl/ LIIE-CLOCK OFF, t FPS(FtO=l/rilH:0) 

) 

)ZERD DimiTEO BITS OF RESULT, 

)ISIORE FRlCTiai, V0RD.8 

;CONPtRE (EXPD}:(RCTD), FOR EQ/IE 

>BR IF AGREE 

ISISatL ERROR ... IF HOT 
>*ISPU.B tOORS ERROR; RC0F3*- 

) EXPO ACC = EXP"D ACC STORED = (177600,000000) 
; RCTD ACC = RCT'D ACC STORED, ADDRS ERR = (000000,000000) 

; 

RCSF3::FIRB<2:0> ADSRESSIIG, CHECK FOR STOCE-L'S, BITS<2:0> 

ERRPIT ;OaiT C8AIGE OAT* IN ERROR LOOP 
> £ RROR- LOOP-BI lER S-B! RE 



LOF 


FPSEFI,AC3 


I.DF 


FPZE»a,ACl 


Lor 


FPZERa,AC2 


SIF 


AC3,IIFAC0 


TSTB 


LPTIM 


BIE 


63$ 


aic 


R4,HFAC0 


CLR 


NFAC«*2 


CIP32N 


,FPSIFZ,NFACO 


BEQ 


.** 


ERROR 


47 



59S: 



LDF 

STF 

CLRF 

CLRF 

CLRF 

LDF 

TSTB 

BIE 



FPSSFZ,AC3 

AC3,AC0 

»C1 

AC2 

AC4 

tC0,AC3 

LPTITE 

■i9S 



STF 
BtC 
CLR 
CIIP32II 



ERROR 



;aiES -> EtDP]"Oll" 

)EAtDF3"0ll" -> EtSF3"000" 

JZEKOES -> EtSFJ-001" 

)ZEROES -> ECSF3"010" 

JZEROES -> ECSF3"100" 

|EBCSF)="000" -> E[0F3"011" 

;IF TIGBT LOOP-OI-ERRaR SET, THEM HANS I« LOOP 

; HTM/ LIRE-CLOCK OFF, k FPS(riD=l/FHM=0) 

> 

»BDCDF3"0ll- -> KEHORT 

;ZERa OIIANTED BITS OF RESULT, 

;IGRDRE FRACTIOI, HDRD.B 

>CailPARE (E«PD):(RC«D), FOR EQ/IG 

;BR IF AGREE 

;SIGIAL ERROR ... IF ROT 



> 

60$ s 



AC3,aFAC0 

R4,I<FAC0 

HFAC0*2 

,FPSEFZ,IFACO 

.♦4 

50 
;'ESPAD.a ADDRS ERROR; RCSF]* 
; EXPO ACC = eXP'D ICC stored ^ (177600,000000) 
; RCVD ACC : RCV-D ACC STORED, ADDRS ERR - (000000,000000) 

; 

RCSF]=FIRB<2:0> ADDRESSIIG, CHECK FDR STOCK-H'S, BITS<1:0>- 

ERRPIT ;OOIT CHARGE DATA IN ERROR LOOP 

> ERROR-LOOP-EIIIRS-RERE' 



LDF 

STF 

CLRF 

CLRF 

LDF 

TSTB 

BIE 



FPSEFZ,ACO 

tC0,tC3 

ACl 

tC2 

tC3,ACa 

LPTITE 

60$ 



JONES -> ECDF1"000" 

;EACDF3"000" -> EtSFJ'Oll" 

JZEROES -> ECSFI'OOl" 

IZEROES -> ECSF3"010" 

JEBCSF3="011" -> EC0F3"000" 

)IF TIGHT LOOP-DI-ERROR SET, THr:N HAHC IN LOO? 

J WITH/ LIHE-CLOCK OFF, L rPS{FID=l/?i*H=0) 



PDP-11/60 FPll-E HARDWARE DIAGIDSTIC 
DQFPEA.Pll 02-SZP-77 17:50 



3154 


010620 


174037 


002646 


3155 


010624 


040437 


002646 


3156 


010630 


005037 


002550 


3157 


010634 


104426 


003164 002646 


3159 


010642 


001401 




3159 


010644 


1040S0 




3160 








3161 








3162 








3153 








3164 








3165 


010646 


104406 




3166 








3167 


010650 


172737 


003164 


3168 


010654 


174304 




3169 


010656 


170400 




3170 


010660 


172704 




3171 


010662 


105737 


002645 


3172 


010666 


001370 




3173 








3174 


010670 


174337 


002646 


3175 


010674 


040437 


002646 


3175 


010700 


005037 


002S50 


3177 


010704 


104426 


003164 002646 


3178 


010712 


001401 




3179 


010714 


104050 




3180 








3181 








313i 








3133 








3194 








3185 








3116 








313T 








31BB 








3189 








3190 








31)1 








3192 








3193 








3194 








31=15 








3196 








3197 








3198 








31)9 








3200 








3201 








3202 








3203 








3204 








3205 








3205 








3207 








3208 








3209 









HACril 30(1046) a2-SEP-77 22:41 PAGE 60 

T22 EXPRT, ESPAD.B ADDRESSIIG TIA RC0P3 AND RC3F1 

JEBCDFl'OOO" -> HEHQRV 

J ZERO OIRANTED BITS OF RESULT, 

;IGNORe FRACTION, lORD.B 

;CailPARE (EXPD):(RC¥D), FOR EQ/NE 

IBR IF AGREf. 

;SIGIAL ERROR ... IF NOT 

I'ESPAD.B ADDRS ERROR) RCSF)* 

> EXPO ACC = EIP'O ACC STORED = (177600,000000) 

J RC?D ACC = RCVD ACC STORED, tOORS ERR = (000000,000000) 

} 
RCSF3^FIRB<2:0> ADDRESSIIG, CHECX FOR STUCK-H, Bir<?> 

E«»Plt »DO»T CHANGE DATA IN ERROR LOUP 



SE3 0062 
SEa 0062 



STF 


AC0,HFAC0 


SIC 


R4,NFACD 


CLR 


KFAC0»2 


CIIP32I 


,FPSEFZ,III 


BEQ 


.»4 


ERROR 


50 



61$: 



LOF 


FPSEFZ,AC3 


STF 


AC3,AC4 


CLRF 


ACO 


LOF 


AC4,AC3 


TSTB 


LPTITE 


BIE 


51S 


STF 


AC3,NFAC0 


BIC 


R4,4FAC0 


CLR 


IFACOtZ 


CMP32M 


,FPSEFZ,IIFACO 


BES 


.** 


ERROR 


50 



...... 

)*IKST 

; 

i 

; 
) 



)OIES -> SCDF3"011" 
)EA[DF]"011» -> ECSn"100" 
) ZEROES -> ECSF3"000" 
;KBCSF3="100" -> ECQF3"011" 

»tF TIGHT LOOP-DI-ERROR SET, THEN HWG IN LOOP 
; IITH/ LINE-CLOCX OFF, i FPS(FID=1/FMM=0) 
) 

)EBCDF3"011" -> HEHORY 
JZERO OIIANTED BITS OF RESULT, 
; IGNORE FRACTION, WORO.B 
;COtlPARE (EXPO): (RCVD), FOR G<]/HE 
;SR IF AGREE 
;SIGItL ERROR ... IF NOT 
J'ESPAD.B AODRS ERROR; RCSF3* 

; EXPD ACC : EIP'D ACC STORED == (177600,000000) 
; RCVD ACC 2 RCT'D ACC STORED, ADDRS ERR = (000000,000000) 

J 



**•**••**•*•*•****•*********•• ******ft***fk***» ******* ****** 

23 EXPNT, ESPAO.A ADORESSIIG VIA RC0F3 AND RCSF) 
THIS TEST VERIFIES THE SCRATCHPAD ADDRESSING FUMCTIONS: 

RCSF3<3:0> == ■'0"|FIRB<2:0> AID 

R[DFJ(3:0> =r "00"#FIRBC7:S> 

ADDRESS MOOES IN THE ESPAO.A SCRATCHPAD AODRESSIHG LOGIC. 

THIS TEST LOOKS FOR STOCK 0/1 COHDITIONS IN THE 3 LOW ORDER 
BITS OF THE SCRATCHPAD ADORESS PATH, PROH FIR -> THE SPAO. 



RECtSTER/LOCATiai USE: 

KFACO* -OUTPUT, AFTER ADORESSING CHECK 

ACO -(TEN?) 

ACS -(TEMP) 



POP-11/»0 PPlt-I RkRDMIE OIICIOSIIC 
OQrPSk.Pll 02-SKP-T7 17150 



NtCTU 3«(104») 01-SIP-T7 21:41 PtSE 61 

T23 SZPIT, ISPtO.t UORESSIie fit RCBP] IID RCSPl 



SEQ 01)63 
SEa 0093 



3210 








3211 








3212 








3213 








3214 








3215 








3216 








3217 








321B 








3219 








3220 








3221 








3222 








3223 








3224 








3225 








3226 








3227 








3228 








3229 








3230 


010716 


000004 




3231 








3232 


010720 


170127 


040040 


3233 


010724 


012704 


000177 


3234 








3235 








3236 


010730 


104406 




3237 








3238 


010732 


172437 


003164 


3239 


010736 


172537 


003060 


3240 


010742 


172637 


003060 


3241 


010746 


174003 




3242 


010750 


174337 


002646 


3243 


010754 


105737 


002645 


3244 


010760 


001364 




3245 








3246 


010762 


040437 


002646 


3247 


010766 


005037 


002650 


3248 


010772 


104426 


003164 002646 


3249 


011000 


001401 




3250 


011002 


104051 




3251 








3252 








3253 








3254 








3255 








3256 


011004 


104406 




3257 








3258 


011006 


172737 


003164 


3259 


011012 


172537 


003060 


3260 


011016 


172537 


903060 


3261 


011022 


114300 




3262 


011024 


174037 


002646 


3263 


011030 


105737 


002645 


3264 


011034 


001364 




3265 









> ■ 

t 

} 

} 

t 

} 

f 

t 

t 

> 

> 
I 
t 
I 

> 
> 

isr23s 



> 

62$: 



-MSK TO ZIP PRtCTIM TO ZEROIS, VORD.t 



NOeOLK/KBRaR IRfO: 

FIOl/KO 

CROII/LtTCIES, JMS/aHli, FIR.Sr/BT, 
PP. EIIIT. E, f . 8SS. t/CMRLCS/DRlrCRS 

PEIP/M 

CROH/llICgiS, BOT<2tO>.(,aCIC, ESPU.l, SSPlD.tf SS/SD'LOGIC, 
ESPlD.R.aOOR, EtLB^DJtTk/CRrL 

miiL/no 

CPREIIOOSLI fBRiriCO] 

PRL«/K11 

CPREflORSLI TERIFtEDl 



SCOPE 



LDFPS 

MDT 



#040040 
1000177, R4 



>INTR-OIStB/r-MaDE/TR0IC 
}llkSK TO ZkP PRACTIOR 
} 

RC0F3:riRB<7:6> kDORtSSINS, CHECK FOR SIOCK-L'S, BIIS<7:6>- 

ERRPRT ;D0IT CHJLIGE DRTt IR ERROR LOOP 
I ERRDR-LOOP-EITERS-HERE 



(.OF 

LDP 

LDF 

StF 

SIF 

TSTS 

3RE 

BIC 

CLR 

CIIP32II 

BEO 

ERROR 



FPSGFZ,tCO 

FPZERO^Ul 

FPZER0,*C2 

4C0,IC3 

iC3,NFtC0 

LPTITE 

625 

R4,NFtC0 

NF1C0*2 

/FPSEFZ,NFItCO 

.♦4 

51 



;o>es -> EtDFl"O00" 

;ZEROES -> ECDF3"001" 

; ZEROES -> ECDFI'OIO" 

jE«tDFJ"000" -> ErSF]"011" 

;eBCDP3"0H" -> HEHORT 

>IF TIGHT LOOP-OR-ERRDR SET, THEN HAN3 IN LOQ' 

t KITH/ LINE-CLOCK OFF, i FPSCFID^l/FMH^O) 

; 

>ZERO UIHtlTED BITS OF RESULT, 
IIGRORE FRICTIOH, (ORO.B 
;CailPIRE CEXPD):(RCVO), FOR Eg/NE 
)BR IF tGREE 
;SIGH*L ERROR ... IP NOT 



)'ESPIO.t »DDRS ERROR; RCDF3* 

} EXPO tec 2 EIP'D 4CC STORED = (177600,000000) 

; RCVD tec : RCf D tec STORED, tDDRS ERR = (000000,000000) 

; 

RC0F]=FIRB(7:6> tDDRESSIKS, CHECK FOR STOCK-H'S, BIIS<7:6>-- 

ERRPHI ;DOIIT CHARGE DATA IK ERROR LOOP 



63$: 



LBF 


FPS6rZ,«C3 


LOP 


FPZERO,tCl 


LOF 


FPZER0,tC2 


SIF 


«C3,tC0 


STF 


ACO.NFACO 


TSTB 


LPTITE 


BIE 


63$ 



;ailES -> ECOF3-011" 

;ZEROES -> EI:DF3"001" 

;ZERaES -> ECDF1"010" 

>EtCDF3"01l" -> EtSF3"000" 

>E»CDF3"000" -> MEMORY 

JIP TIGHT L00P-08-EIIR0R SET, THEN HANG IN LDQP 

J KITH/ LIME-CLDCK OFF, & FPS(FID=1/?M«=0) 

; 



PDP-ll/60 FPll-E HARDHARE DIIGROSTIC 
OaPPEA.Pll 02-SEP-77 IJ:50 



HACIll 30(1046) 02-SEP-77 22:41 PAGE 62 

T23 EIPRT, ESPAD.t ADDRESSIHG Vtt RCDF3 ARD RCSF1 



SEa 0064 
3Ga oonA 



3266 
3267 
3268 
3269 
3270 
3271 
3272 
3273 
3274 
3275 
3276 
3277 
3278 
3279 
3280 
3231 
3282 
3283 
3234 
3285 
3286 
3287 
3233 
3289 
3290 
3291 
3292 
3293 
3294 
3295 
3296 
3297 
3298 
3 299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 
3312 
3313 
3314 
3315 
3316 
3317 
3313 
3319 
3320 
3321 



011036 040437 002646 

011042 005037 002650 

011046 104426 003164 002646 

011054 001401 

011056 104051 



>zero bdhahted bits a? sesult, 
iigrore fractioa, vord.b 
;conpare (exp0):(rcv0), for eq/ne 
;br if agree 
^signal error ... if hot 



011060 104406 

011062 172737 003164 

011066 174300 

011070 170401 

011072 170402 

011074 170404 

011076 174003 

OlllOO 105737 002645 

011104 001366 

011106 174337 002646 

011112 040437 002646 

011116 005037 O026S0 

011122 104426 003164 002646 

011130 001401 

011132 104052 



59$: 



BIC R4,KFAC0 

CLR HFAC0»2 

CIIP32H ,FPSEFZ,IIFAC0 

BEQ .»4 

ERROR 51 

J'ESPAO.t tODRS ERROR; RCDFl' 

; EXPO tec = EIP'D tec STORED = (177600,000000) 

; RCTD ACC = RCV'D ACC STORED, AODRS ERR = (000000,000000) 

; 

RCSF3=riR8(2:0> tDORESSIRG, CHECK FOR STOCK-L'S, 8ITS<2:0>- 

'»W*t ;OQHT CHARGE DATA IM ERROR LDQP 
; ERROR-LOOP- EITERS-HERE 



LDF 

SIF 

CLRP 

CLRF 

CLRF 

STF 

TSTB 

BNE 

STF 

BIC 

CLR 

CHP32N 

SEO 

ERROR 



FPSEFZ,tC3 

AC3,AC0 

ACl 

AC2 

AC4 

AC0,AC3 

LPTITE 

59$ 

AC3,HFACa 

R4,IIFAC0 

>(FAC0*2 

,FPSEFZ,NFACO 

.H 

52 



;ORES -> ECDr3"01l" 

;EAC0F3"011" -> ECSF]"000" 

;ZERaES -> ECSFl'OOl" 

;ZEROES -> ECSFl'OlO" 

;ZEROES -> ECSFJ'IOO" 

;EACDF1'<000'' -> EtSF]"011" 

»IP TIGHT LOOP-OR-ERRDR SET, THEH HANS IN LOOP 

; HTH^ LIRE-CLOCK OFF, i FPS(FID=l/r)l'«=:0) 

;E8tDF3"011" -> 4BM0RY 

;2EH0 UIHABTED BITS OF RESULT, 

;IGN0RE FRtCTIOII, RORD.B 

;CaNPARE (EXPO):(RC»D), FOR EO/HE 

;BR IF tSREE 

;SIGIAL ERROR ... If 8DT 



011134 104406 

011136 172437 003164 

011142 174003 

011144 170401 

011146 170402 

OlllSO 174300 

011152 105737 002S45 

011156 001367 

011160 174037 002646 

011164 040437 002646 

011170 CI05037 002650 

011174 104426 003164 002646 

011202 001401 

011204 104052 



011206 104406 

011210 172737 003164 



;'ESPAD.t tDDRS ERROR; RCSF3* 

; EXPD tec = EIP'D tec STORED = (177600,000000) 

; HC»D tec = RC»-D ICC STORED, tODRS ERR = (000000,000000) 

» RCSF3::FIRB<2:0> ADDRESSING, CHECK FOR STUCK-H'S, BIIS<1!0>— 

ERRPIT - 

; GRROR-LOOP-EBTERS-HSRE- 

60$: LOF FPSEFZ,ACO 

SIF AC0,tC3 

CLRF tCl 

CLRF tC2 

STF tc3,tca 

TSTB LPTITE 
BEE 60$ 



;D0NT CHtNCE DtTi IN ERROR LOOP 

;a>£s -> ErDF3"ooo" 

;EtCDF3"000" -> etSFJ"Oll" 

;ZEROES -> ECSF3"001" 

; ZEROES -> ECSF7"010" 

;EA[DF]"011" -> ECSF3"000" 

>IF TIGHT LDOP-OH-ERROR SET, THEN HAMG IN LOOP 

; miH/ LINE-CLOCK OFF, fc FPS(FID=1/FHM=0) 

; 

lEBIDFS'OOO" -> HBHORT 

;ZERO DHVANTED BITS OF RESULT, 

IIGRORE FRACTION, KDRD.B 

;eO(tP«RE (EXP[)):(RCVD), FOR Ea/ME 

;BR IF AGREE 

;SIGNAL ERROR ... IF NOT 



STF AC0,NFACO 

BIC R4,NFAC0 

CLR MFAC0t2 

CIIP32N ,PPSEFZ,NFAC0 

BEB .<^4 

ERROR 52 

J"ESPAD.A AODRS ERROR) RC3F3 

; EXPO tec = EiP'B ICC stored = (I776OO, OOOOOO) 

; HC»D tec = RCVO ICC stored, IDDRS err = (000000,000000) 

; RCSF] = FIRn<2!0> IDDRESSING, CHECK FOR STOCK-H, BIT<2> 

S"""" ;OONT CHtNCE OtTl IN ERROR LOOP 
} ERROS-LOOP-ENIERS-HSRE 

61S: LOF FP3SFZ,AC3 ;OI>ES -> Ei:DF]"01I" 



roP-ll/SO FPll-E RtRDMlltE DItEIOSTJC 
OarPEk.Pll 02-SEP-T7 17:50 



MKTll 30(1045) 02-SKP-TT 22:41 PtCE 63 

123 EXPIT, ESPiO.l lODRESSIie fit RC0F3 IID RCSF3 



SEQ 006S 
SEa 0085 



011214 174300 

011216 1T0404 

011220 174003 

011222 105737 00254S 

011226 001370 

011230 174337 002646 

011234 040437 002646 

011240 005037 002650 

011244 104426 003164 002646 

011252 001401 

011254 I040S2 



3322 
3323 
3324 

3325 
3326 
3327 
3328 
3329 
3330 
3331 
3332 
3333 
3334 
3335 
3336 
3337 
3338 
3339 
3340 
3341 
3342 
3343 
3344 
3345 
3346 
3347 
3348 
3349 
3350 
3351 
3352 
33S3 
3354 
3355 
3356 
3357 
3158 
3359 
3360 
3361 
3362 
3363 
3354 
3165 
3)65 
3157 
3168 
3369 
3170 
3171 
3372 
3173 
337* 
3175 
3376 
3177 

PDP'U/60 FPll-E HtRDNikRE OIkGIIDSTIC 
OarPEJ.Pll 02-SKP-77 17:50 



STF 


lkC3,tC0 


CLRF 


kC* 


STF 


tco.ici 


TSTB 


LPTITE 


SHE 


61$ 


SIF 


tC3,IIFtCa 


BIC 


R4«NriC0 


CLR 


HFiC0»2 


CNP32II 


,PPSSFZ,aFlCO 


BEQ 


.4-4 


ERROR 


52 


I'ESPID 


. t kODRS ERROR; 


} 


EIPD tec 3 EIP 


> 


RC»D iCC = BCf 



;E*tBF1"011" -> EtSF3"000" 

;ZEROES -> ECSri'lOO" 

>E«BF3"000" -> «CSF3"011" 

7IF TICBT LOap-aa-ERROR SET, TREK HUE IB LOOP 

; ntaf LIBE-CIOCIC off, i, FPSCFID=1/Fmi=0) 

> 

jEBtDFl'Oll" -> HEKORT 

IZERO DIBUTED BITS DP RESOLT, 

;IGlaRE FRICTIOI, HORD.B 

;CDIPtRe (BIPD)I(RCID), FOR EQ/BE 

;BR IF AGREE 

ISICBIL ERROR ... IF IDT 
RCSF3" 

'0 ICC STORED E (177600,000000) 
'0 tec STORED, IDDRS ERR = (000000,000000) 

; 



3173 








3379 








33S0 








33B1 








3382 








3383 








31H4 








3335 








3186 








3187 








3188 








3389 








3390 








3191 


011256 


000004 




3392 








3393 


011260 


170127 


040040 


3194 


011264 


105037 


002624 


3)96 


011270 


0127 05 


011402 


3396 


011274 


012704 


000022 


3197 








3398 








3399 


011300 


005237 


002640 


3400 


011304 


012537 


002646 


3401 


011310 


005037 


002550 


3402 


011314 


012537 


0026S6 


3403 


011320 


005037 


002660 


3404 


011324 


012503 




3405 


011326 


104416 




3406 


011330 


170003 




3407 


011332 


172437 


002646 


3403 


011336 


1727 37 


0025S6 


3409 








3410 


011342 


104406 




3411 








3112 








3413 


011344 


170127 


040060 


3414 


011350 


173700 




3415 


011352 


105737 


002645 


3416 


011356 


001374 




3417 








3418 


011360 


076600 


000036 


3419 


011364 


020027 


140016 


3420 


011370 


001401 




3421 


011372 


104074 




3422 








3423 








3424 








3425 








3426 








3427 








3428 








3429 


011374 


077437 




3430 


011376 


104416 




3431 


011400 


000466 




3132 








3433 









24 EJtPIT, (E1=0, EB=0) iZ-CUPP" 

THIS TEST VERIFIES TBE EXPII DtTtPtTH ESPtO.tCXXI^ZERO AND 
ESPIO.BCUI^ZIRO LQEIC. IRK TEST IS PERFORMGO USIBC TRE 
*CMPF» IISTROCTtOB, KIIICB DOES THE FOLlDlfING: 

CNPXZ: BOT(Et=0tEB:|)) 
I 
I 



I 
\!/ 

CKPXZ.02 

£t#0/EB|0 

(254) 



I 

\l/ 

CNPIZ.22 

ElfO/EB^O 

(255) 



I 
\l/ 

CIIPIZ.24 

Et=O^EB«0 

(256) 



I 
\l/ 

CMPIZ.26 

Et=0/EB=0 

(257) 



FPll-E MICRaSREtK IS EUPLOTEI id IERIFT THAT THE CORRECT PATH MAS CHOSEN. 
DtTA, PROU THE TABLE BELOB, RIPPLES A "1" THRO THE SELECTED LOGIC. 



REGISIER/LOCATIOB USE: 



ICO 
AC3 



-EAtSFl DATA 
-EBCSri DATt 



HFACOt -EACSFl DATA, III 4EH3RV 

HFAClt^ -EBCDF3 DtTA, IB HEHORT 

RO -RCT'O FPSHI/FEC AFTSR EXEC 

R3 -eXP'O rPll-E OBREAI TARGET 

R4 -TABLE CBIR 

R5 -DATA TABLE PTR 



MOOOLE/ERROR IHFO: 

ACTll 30(1046) 02-SEP-77 22:41 PACE 64 
24 EXPHI, (EA=0, EB=0) »/"CHPF" 

PBUA/KB 

CROB/LAICHES, JREG/BOA, FP.ENII.E, F.BUS. E/EKABLES/DRIVEliS 

FEXP/t9 

CROH/LAICHES, BUr<2:0>. LOGIC, ECR(Et=0/EB-0) 

FNDL/KIO 

rPREViaOSLY VERIFIGDl 

FALO/Ell 

CPREVIOUSLI VERIFieOl 



3SQ 0066 
3E3 0086 



'ST24: SCOPE 



*************************************************** 



; 



lOS: 



63$: 



LDFPS 


1(040040 


CLRB 


FPltHF 


HOV 


»40S,R5 


HO* 


»18.,R4 


J'DATA 


T18LE LOOP EmsaS HERE 


mc 


DHLOOP 


to* 


(R5)*,HFACO»0 


CLR 


nrtco*2 


HOV 


(R5)«,NFACl»a 


CLR 


l(F»CU2 


NDV 


(R5>»,R3 


ZAPRFP 




LDUB 




LOF 


KFAC0,«C0 


LOF 


HF1CI,IC3 


ERRPRT 


PDDriD r nnn^ PH«p D i; _ UE> 


}•—"— 


— -tKKUK— LUUr*fcllTttHi-nb 


LDFPS 


1040060 


CHPF 


t:0,AC3 


TSIB 


LPIITE 


SHE 


635 


MED 


,Rrgc 


CHP 


RO, 1140016 


BEQ 


20S 


ERROR 


74 



; IHTR-DIStB/F-iiaDE/TRUNC 

(SET F-HODE XEV 

;DAIA TABLE PTR. 

; VIABLE EITRIES 

> 

JBOHP CLOCK IH.A.LaOP COUHT 
;GET EACSFl FOP ACO 

;gei ebcdfj for AC3 

;get EXP'D DBRK ador 
)RE-INtI HFP 

;setup exp-d path 

)GET OPERANDS, EISFl 

)AIID ECDF3 

) 

JDDMT CHARGE DATA I» ERROR LOOP 



;SET rHH=l 

;EACSF=03, EB[:DF = 33 

?IF TIGHT LO0P-a«-SRRUR SET, THER HAN:; IB LOOP 

; WITH/ LIHE-CLOCK OFF, i, FPS (FID=1/PHH = 0) 



20S: 



JCET FPSHI»FEC AFTER 
;OID HFP OBREAK? 
>BR IF VES 
;HFP DIDN'T UBREAE 

»"EXP«I EA=0, EB=0 DATAPATH ERR" 

} E-U8RX = EXP'O HF? OlRt TARGET 

} R-FPSHI/FEC = RCI-0 fPSHI/FEC AFTER EXEC 

; EtCSFl - EXPRI SF OPERAND 

; EBCDFl = EXPIT DF OPERAND 

; 

J'NEXI OAIA PATTERN* 

SOB n4,10S ;COUNT 6 LOOP 

ZAPHFP >0H LEAVING TEST 

BR Tsr25 ;; ;tlEXT TEST KHEN DONE 



011402 077(00 000000 0002S6 40SS 



011410 
01141S 
011424 
011432 
011440 
011446 
011454 
011462 



077600 
1)77600 
077600 
077600 
1)77600 
077600 
077(00 
077600 



000200 
000400 
001000 
002000 
004000 
010000 
020000 
040000 



000254 
000254 
000254 
0002S4 
000254 
000254 
000254 
000254 



011470 000000 077600 000255 



PDP-11/tO FPll-E HtRDMllSE DIUIOSTIC 
OaFPEUPll 02-SEP-7T 17150 



3434 

3435 
3436 
3437 
3438 
3439 
3440 
3441 
3442 
3443 
3444 
3445 
3446 
3447 
3448 
3449 
3450 
3451 
3452 
3453 
3454 
3455 
3456 
3457 
3453 
3459 
3460 
3461 
3462 
3463 
3464 
34S3 
3466 
3467 
3469 
3469 
3470 
3471 
3472 
3473 
3474 
3475 
3476 
3477 
3478 
3479 
34B0 
34BI 
3482 
3483 
3484 
3485 
3436 
3487 
3488 
3489 



mil 30(1046) 02-SIP-T7 22141 PICK 65 

24 um, (u-0, Ei=o) v/'CNpr- 



luiimiiminiiimiinmnmnmiinininnnmiminnnin 



SEO 0067 
SEO 0087 



oiTt roR tBaie rssTi 



011476 
011504 
011512 
011520 
011526 
011534 
011542 
OllSSO 



000200 
000400 
001000 
002000 
004000 
010000 
020000 
040000 



077600 
077600 
077600 
077600 
077600 
077500 
077500 
077600 



000254 
000254 
000254 
000254 
000254 
000254 
000254 
000254 



Ktcsn 


EStOfJ 


"CiPf" 




(LDf) 


CUOf) 


DBR( 




377*S, 


000»S, 


256 


»gBt0f3»(OOO) 


37T»S, 


001*5, 


254 


> /l\ 


J7T*S, 


002*S, 


254 


; 1 


377*S, 


004* S, 


2S4 


> I 


377»S, 


010*S, 


254 


)UPPLE-1-1 


377»S, 


020*S, 


254 


>TiM KBCOri 


3t7*S, 


040«S, 


254 


> 1 


377*S, 


100*S, 


254 


» ! 


377*5, 


200*S, 


254 


I \u 


000*3, 


377*$, 


255 


;KACSF3x<000) 


001*S, 


377*S, 


254 


» /l\ 


002*S, 


377*S, 


254 


7 1 


004*S, 


377*S, 


254 


7 1 


010*S, 


377*S, 


254 


>BIPPLE-t-l 


020*5, 


377*S, 


254 


;tIR0 EACSF] 


040*S, 


377*S, 


254 


7 1 


100*S, 


37T*S, 


254 


; 1 


20O*S, 


377*S, 


254 


i M/ 



PDP-11/50 FPll-E H»RO*«RE DIICNDSTIC 
DQFPEH.Pll 02-SEP-7T 17:50 



3490 
3491 
3492 
3493 
3494 
3495 
3496 
3497 
3493 
3499 
3500 
3501 
3502 
3503 
3504 
3505 
3506 
3507 
3503 
3509 
3510 
35U 
3512 
3513 
3514 
3515 
3516 
3517 
3518 
3519 
3520 
3521 
352J 
3523 
3524 
3525 
3526 
3527 
352B 
3529 
3530 
3531 
3532 
3533 
3534 
3535 
3536 
3537 
3538 
3539 
3540 
3541 
3542 
3543 
3544 
3545 



011556 000004 



•TEST 25 EIPIT, (ElsO.OR.EB^O) H/'MDLF* 

TBIS TEST (ERIFIES TSE EX?IT DtTtPtTB 

ESPtD.ilC(Xl=ZERO .OR. gSPlD.BCXII-ZERO 

LOCIC. TRE TEST IS PERF38lieD DSIIG THE 
"BULF" IRSTROCTIOI, HfCB DOES THE FOLLDmiTG: 



MOLIZt 



BDT(g«.aR.EB:ZERO) 
I 
t 



I 
\l/ 

NDLFZ.02 

E>tO*EB|a 

(042) 



I 
\l/ 

MOLFiBZ 
Ek20»EB=0 
(043) 



FPll-S NICROBREHK IS ENPLDTED TO TERIFT THAT THE CORRECT PATH HtS CHOSEN. 
DtTl, FRON THE TABLE BELO), RIPPLES A "l" THRO THE SELECTED LOGIC. 



ACni 30(1046) 02-SEP-T7 22:41 PAGE 66 
25 exPRT, (EA-O.QR. EB=0) V/'HSLF' 

RSeiSTER/LaCATIOH OSE: 



SEQ 006B 
SE3 0033 



ACO 
ACS 



-EACSF3 DATA 
-EBCDF] DATA 



HPACOt- -EtCSF] DATA, II KEHlRr 

HFAClt -EBCDF] DATA, IB BEMDRT 

RO -RCV'D FPSHI/PEC AFISH EXEC 

R3 -EXP-D FPll-E DBREAX TARGET 

R4 -TABLE CITR 

R5 -DATA TABLE ?TR 



MDDOLE/ERROR iifd: 

FBUA/KB 

CROM/LATCBES, JREG/BUA, FP.ENII.E, F.BOS.E/EBABLES/DRIVE'^S 

FEIP/X9 

CRDN/LATCBES, BBT<2:0>.L06IC, ECR(EA=0/E8=0> 

FHOL/EIO 

[PREVIOOSLY TERIFIE03 

FALO/Xll 

CPRETIDOSLt VERIFIED] 



»**** 

ST25: 



011560 
011564 
011570 
011574 



011600 
011604 
011610 
011614 
011620 
011524 
011626 
011630 
011632 
011636 



170127 
105037 
012705 
012704 



005237 
012537 
005037 
012537 
005037 
012503 
104416 
170003 
172437 
172737 



011642 104406 



011644 
011650 
011652 
011636 



170127 
171300 
105737 
001374 



040040 
002624 
011702 
000004 



002640 
002646 
002650 
002656 
002660 



002646 
002656 



040060 
002645 



10$: 



SCOPE 

LDFPS 
CLRB 

NOV 

)*DATA 
IBC 

NOV 
CLR 
NO* 
CLR 

nov 

ZAPHPP 
LOOB 
LOF 
LOF 

ERRPBT 



1040040 
FPLSiF 
M0$,R5 
t4.,H4 

TABLE LOOP EHTERS HERS* 
DtLDOP 

(R5)»,HFAC0»a 
MFAC0»2 
(!)S><',NFAC1«'0 
NFAC1«2 
(R5)4',R3 



HFkCO,ACO 

>(r«ci,«i:3 



-ERROR-LOOP-EHtERS-HERE — 



;I>TR-DISAB/F-HODE/TRUBC 
>SET F-HODE RET 
;OATA TABLE PTR 
>fIA8LE EBTRIES 

; 

;BailP CLOCK m. A. LOOP COURT 

JGET EACSF] FOR ACO 

) 

;GET EBCDF] FDR AC3 

>GET EXP'D UBRX ADOR 
>RE-IMtr HFP 

jseiup exp-d path 
;get operands, ECSFI 
;aiid ecdf] 

7 

;OaNI CHANGE DATA IN ERROR LOOP 



63S: 



LDFPS (1040060 

tULF AC0,AC3 

rSTB LPTIIE 

ARE 53$ 



JSET Fl()(=l 

;eacsf=o], ebcdf=3] 

;if tight loop-on-error set, theh hans in loop 

; illTH/ LINE-CLaCX OFF, i. FP3(FrD=l/rMM=0) 



POP-ll/(0 rPll-E atRDlORK DItGlaSTIC 
OSFPEt.Pll 02-SEP-71 11:30 



S11660 076600 000036 

011664 020027 140016 

011670 001401 

011672 104075 



011674 077437 
011676 104416 
011700 000414 



011702 077600 000000 000043 

011710 077600 077600 000042 

011716 000000 077600 000043 

011724 000000 000000 000043 



3546 
3547 
354B 
3549 
3550 
3551 
3552 
3553 
3554 
3S55 
3556 
3557 
3558 
3559 
3560 
3561 
3}62 
3563 
3564 
3565 
35S6 
3567 
3568 
3569 
3370 
3571 
3572 
3573 
3574 
3575 
3576 
3577 
3j78 
3579 
3580 
3581 
3392 
3583 
3384 
3585 
3536 
35H7 
3588 
3589 
3]90 
3591 
3592 
3593 
3j94 
3595 
3596 
3397 
3598 
3399 
3500 
3601 

PDP-11/60 fPll-E HACOatRE OltGRDSTIC 
OaPPEH.Pll 02-SEP-77 17:50 



3652 
3603 
3304 
3605 
3606 
3607 
3309 
3609 
3610 
3611 
3612 
3613 
3614 
3515 
3616 
3617 
3618 
3519 
36 20 
3621 
3622 
3623 
3624 
3625 
3626 
3627 
3528 
3629 
3630 
3631 
3632 
3633 
3634 
3635 
353S 
3637 
3638 
3639 
3640 
3641 
3642 
3S43 
3644 
3645 
3546 
3647 
3648 
3649 
3550 
3651 
3652 
3553 
3654 
3655 
3656 
3557 



MCfll 30(1046) 02-SEP-77 32>41 PtBE 67 
T25 EIPIT, (ElcD.OR.EB^O) t/'MUf 

DID fRPEC ;CET FKIttFEC APTIR 

CMP Ro>f 140016 ;dio bfp mwt 

BS4 20S }W " fCS 

CRaOR 75 >HPP DIDI-I WKt 

t'iUtt EtrO*EB:0 DtTAPlTK ERR* 

I S-IJ9R( = EXP'O BFP OSRK TtRCET 

> R-FPSBI/PEC » RC»'t) PPSKI/PEC MtER EIEC 

) EUSPl < EXPK.Sr WERMB 

t EBtOP] : gIPBT DP DPERlirO 

; 

;*IEIt OiTl PATTKRI* 
20$ : SOB R4,I»$ »CDOBT ( LOOP 

ZAPflPP JOB LEAPIRC TEST 

BR TST26 >l >BEIt lESt VBKB DOVE 

iiniiiniiinmiiniiiiiiniiniiiiiiiiiiiiinniniiiiii mini nil 

DATA FOR ABOfg lESI: 

lACSPl EBCOP] •MOLF" 
CI.DF) CLOF) DBRt 

40$: 377»S, 000*S, 043 ;EBCDP1 ZERO 

377*S, 377*S, 042 jBEirBER ZERO 

000*S, 377*S, 043 ;EACSP1 ZERO 

000*S, 000*S, 043 ;Bafll ZERO 



sea 0069 

SEO 0089 



011732 000004 



TEST 26 EIPBT, (IR°0) B/'ABSF" 

THIS TEST TKRinCS THE BXPBT DATAPATH 

eR<7:0> = ZERO 

LOGIC. THE TEST IS PERPORNSO USIHE THE 
■ABSP* IRSTRVCTIOI, BBICH doss THE FaLLOHIBG: 



ABStZ: BDtCER^ZEBQ) 
I 
I 



I 
\\l 

ABSXZ.02 
ERfZERQ 
(032) 



I 

«esxz.04 

GR:ZERO 
(033) 



PPll-E BICRDBREAE IS EMPLOYED TO TERIFT THAI THE CORRECT PATH HAS CHOSEH. 
DATA, FROM THE TABLE BELOB, RIPPLES A "l" THRO THE SELECTbD LOGIC. 



CTll 30(1046) 02-SEP-77 22:41 !>AGE 68 
:6 EZPBT, (ER=0) B/'ABSP" 

REGISTER/LOCATIQB USE: 

ACO -EACSF3 DATA 

NPACO* -EACSP3 DATA, IB IIEH3RT 

RO -RC«'D rPSUl/FEC AFTER EXEC 

R3 -EXP'D FPll-E 0B8SAK TARGET 

R4 -TABLE CBTR 

R5 -DATA TABLE PTR 



st:a 0070 

S53 0090 



011734 
011740 
011744 
011750 



011754 
011760 
011764 
011770 
011772 
011774 



170127 
105037 
0127 05 
012704 



005237 
012537 
003037 
012503 
104416 
170003 



011776 104406 



012000 
012004 
012010 
012012 
012016 

012020 
012024 
012030 
012032 



172437 
170127 
170600 
105737 
001374 

076600 
020027 
001401 
104076 



040040 
002624 
012042 
000014 



002640 
002646 
002S50 



002646 
040060 



000036 
140016 



NaPOLE/ERRaR INFO: 

rauA/KB 

CRON/LATCHES, JRES/BUA, FP. EH 

PEXP/M 

CRON/LATCHES, B0r<2:0>. LOGIC, 

PNOL/EIO 

CPREVIDOSLY VERIFIED] 

PALU/Ell 

tPREIIOUSLT ISRIPIE03 

ST26: SCOPE 

LOFPS f040040 

CLRB FPLSBF 

Ma> •40$, R5 

NOT tl2.,R4 



IT.E, P.BBS.E/EHABLES/DRIVEPS 
BCR(ER=0) 



*****•*•**•**«**********» 



10$: 



63$: 



)*DITA 


TABLE LOOP EBTERS HERS* 


IBC 


DBLDDP 


NOV 


(R5)*,MFAC0»0 


CLR 


HFAC0»2 


NOT 


(R5)t,R3 


ZAPHFP 




LDUB 




ERRPNT 


ff DOnD T nnD_ PH WDC — UPD 


>-" — " 


— EHHOH— UUUr-LIITEK»— nfeK 


LOP 


HF ACO, ACO 


LOFPS 


1040060 


ABSP 


ACO 


TSTB 


LPIIIE 


BBE 


63S 


BED 


,RFEC 


CBP 


RO,»1400I6 


BEB 


2DS 


ERROR 


76 



JIBTR-DISAB/F-HODE/TRUNC 
>SET F-MODE KEY 
;PTR TO DATA TABLE 
JtTABLE EBTRIES 
I 

;BBNP CLOCK IN.A.LOOP COUNT 
:GET ECSF) FOR ACO 

; 

;GET EXP'D UBRK AODR 

;RE-IHIT HFP 

>SETUP EX!>'D OBRK ADDR 

iOONT CUABGE data IB ERROR LOOP 



)"EXPI(T ER = DATAPATH ERR" 



; 

;GET ECSFl UPERARD 

;SEI FHH^l 

>ECSF:0] IRTD ER 

)IF TIGHT LOOP-OB-ERROR SET, THEN HAKG IM LOdP 

J BITH/ LIRE-CLOCK OFF, i, FPS(FID=I/rHM=0) 

JGET FPSHI»FEC AFTER 
;D1D HFP ilBREAK? 
;BR IP YES 
JHFP OIDH'T UBRK 



012034 0ITT431 
012036 104416 
012040 000430 



012042 000000 000033 



012046 
012052 
012056 



000200 
000400 
001000 



000032 
000032 
000032 



012062 000000 000033 



PDP-11/iO rPll-E HMDIiARK DlkEIOSIIC 
DOrPBA.Pll 02-SIP-77 17>S0 



3650 
3659 
3660 
3661 
3662 
3663 
3664 
3665 
3666 
366; 
3668 
3669 
3670 
3671 
3672 
3673 
3674 
367i 
3676 
3677 
3678 
3679 
3680 
3681 
3682 
3683 
3684 
36B5 
3686 
3687 
3688 
3689 
3690 
3691 
3692 
3693 
3694 
369; 
3696 
3697 
3698 
3699 
3700 
3701 
3702 
3703 
3704 
3705 
3705 
3707 
3708 
3709 
3T10 
3711 
3712 
3713 



NiCTll 3»(1046) 02-SBP-77 22141 PICK 69 



012066 
012072 
012076 



002000 
004000 
010000 



000032 
000032 
000032 



012102 000000 000033 



0I2I06 
012112 



020000 
040000 



000032 
000032 



012116 000000 000033 



PDP--11/60 FPll-e HARDKtRE DIIGHOSTIC 
DOFPEi.'ll 02-SEP-77 17!50 



3714 
3715 
3716 
3717 
3718 
3719 
3720 
3721 
3722 
3723 
3724 
3725 
3726 
3727 
3728 
37 29 
3730 
3731 
3732 
3733 
3734 
3735 
3736 
3737 
3731 
3739 
3740 
3741 
3712 
3743 
3741 
3745 
3715 
3747 
3748 
3719 
3750 
3751 
3752 
3753 
3754 
3755 
3756 
3757 
3758 
3759 
3760 
3761 
3762 
3763 
3764 
3765 
3766 
3767 
3768 
3769 



012122 000004 



012124 
012130 
012134 
012140 
012144 
012150 



012154 
012160 
012164 
012166 
012172 
012176 
012202 



170127 
012705 
105037 
005037 
005037 
005037 



005237 
012537 
100447 
012537 
012537 
172537 
172737 



012206 104406 



012210 
012212 
012216 
012220 
012224 
012226 



101416 
012703 
170003 
170127 
174100 
171003 



040000 
012310 
002624 
002650 
002660 
002570 



002640 
092546 

002656 
002666 
002646 
002656 



000200 
040020 



T26 



3»$< 



tint, (Eg:0> ll/»*BSP' 



SEA 0071 
SEB 0091 



E-OBRE = EXP-D IPP MRE TARGET 
R-FPSHT/FEC < RCf^D FPSRI/fEC tPTRR CICC 

UCSri = ElPfT SP OPEREID 



i 

>•■!» Dili PITTIRI* 

SOB R4,10J 

MPBFP 

BR TST27 



ICWIT t LOOP 
>0I LEATING TEST 

;iexT TEST mn ooie 



tiiiiimuminiiiinniiniiininiiniiiimiiiiiiiimiiiiiiiinii 
I 

i DET* rOR kBDTE TEStI 



40$: 



Etsri 

(LOF) 



"ABSr" 
0BR( 



000*S, 033 



001*Sy 

002*S, 
004*S, 



032 
032 
032 



000*S, 033 

010*S, 032 
020*S, 032 
040*S, 032 

033 



000*S, 

100«$, 
200»S, 



032 
032 



000*5, 033 



JZEIO 

J 
I 
> 

;ZERO 

; 

;ZERO 

> 

t 

>ZERa 



>»TEST 
> 

; 
; 
; 
; 
; 

7 

} 
t 
} 
} 
f 

> 



27 



EXPII, EALO RDD/CtRRT LOCIC R/>NULF' 



THIS TEST ROIS OtTt PtTTemS TURD THE EtPQIieilT ALB 

TO CBECE ITS ABIUIT TO PERFORM THE "(DO* FOICTIOR. 

THE 'IIBLF* IISTROCTIOfl FLOII IS DTILIZED, BUT IT IS ABORTED 

DDRIIG NICROSTATE 'Jiai.FZ.04*, SO THE STORED EIPOIIENT SDK 

IS ••lOT** RE-COIIPEISAIED BT -(200) AFTER THE ADDITIOI. 

TBE RKSOLt 'ECOFJ (- EAC0F)-PL0S-EBCSF3" 

IS TIE ACTUAL TALDEO STORED li TBE DESTIKATIDN ACC. 

RSGISTER/LOCATia* OSB: 

HFACO« -EAtDFl EXPII OPERAHD-A 
IIFAC1» -S8CSF1 EXPBT DPERABO-B 



KACni 30(1046) 02-SEP-77 22:41 PAGE 70 
T27 EXPNT, EALO ADD/CARRT LOGIC H/'MDLF- 



SEQ 0372 
SE9 0092 



; 
; 
t 
; 
; 
f 
} 
} 
) 
} 
} 
; 
; 

? 

; 
} 
t 

t 
; 
/ 
> 

7 

; 
; 

7 

; 

TSI27I 



MFAC2* -EXPECTED EA-PLUS-EB EXPRT SDM 

HFAC3* -RECEIIED EA-PLDS-EB EXPRI SUR PRQH HFP 

ICO -GACDFl EXPIT, RECEIIED SON 

ACl -EACDF3 TEMP. 

ACS -EBCSFl EXPII DPERAIO 

RO -RC»-D FPSHIfPEC 

R3 -HFP DBRX ADDRESS, ■•i|U(.FZ.04''=:(2OO) 

R5 -DATA TABLE PTR 



MODDLE/ERROR IIFO: 

FIUA/C8 

CROH/LATCBES, JREE/80A, FIR.SF/DF, F.BUS.E/ENA3LES/DRIVERS 

FEXP/E9 

CROH/LATCRES, 8UT<2:0>. LOGIC, ESPAD.A/B, 
ESPAD.A/B.ADOR, EALO.DATA/:NT(.(A-PLaS-B/C ARRY) 

FNUL/EIO 

CPRETIOOSLT TERIFIED3 

FALO/Kll 

CPREViaOSLT VERIFIED] 



SCOPE 

LDFPS 

NOT 

CLRB 

CLR 

CLR 

CLR 



#040000 

140$, R5 

FPLSiP 

MFAC0*2 

MFAC1»2 

MFAC2»2 



10$: 



;*DAIA LOOP ERTERS HERS* 



63$: 



IRC 
MOV 
BMI 
MOT 
MOV 
LOF 
LDF 

ERRPRI 

ZAPHFP 

MOV 

LOUR 

LDFPS 

STF 

1ULF 



DHLaOP 

(RS)*,HFICO<'0 

39$ 

(R5)»,KFAClt0 

(RS)»,NFAC2*0 

NFAC0,AC1 

MFAC1,AC3 



'-ERRaR-LOaP-ERIERS-HERE- 



;IRTR-DISAB/F-MODE 

JOATA TABLE °TR 

7F-NO0G KEY 

;II0R0-B IS ZEROES, FOR TYPEOOT 

7 

> 

> 

;8DltP CLOCK IN. A. LOOP C0D4T 

7GEI EACDPI 

;IF <0, DOHE 

7GET E8CSF3 

;GET EXP-0 EAtDF3*EBCSF3 

;SETUP EACOF], TEMP 

7SETUP EBCSF] 

} 

;OOIIT CHARGE DATA IN ERROR LOOP 



1200, R3 

1)040020 
ACl,tCO 

AC3,AC0 



;I»IT BFP, SEt FEC=(377) 

;SETap MULFZ.04 4ICR0AD0R 

;RESET OBRR IF ALTERED 

>IRTR-0IS»B/F-'(0DE/FMM=1 

JCOPY TEMP. TO EACDF3 

;F0RH EtOF] <- EACOF3-PLIIS-EBCSF3 

7 CA8DRT 9 HI7LFZ.04] 



POP-lI/60 FPll-G imtODkRi! DIIGIOSIIC 
DQFPEt.Pll 02-StP-77 17t50 



HkCIll 30(1046) 02-SEP-77 Ilt*l P»GE 71 
T27 tIPVT, tlLO lOD/ClRIIT LDCIC V/*HIILr* 



seo 0073 
SEa 0093 



3770 


012230 


105737 


002645 




3771 


012234 


001373 






3772 










3773 


012236 


076600 


000036 




3774 


012242 


174037 


002676 




3775 


012246 


042737 


000177 


002«T« 


377S 


012254 


005037 


002700 




3777 










3778 


012260 


020027 


140016 




3779 


012264 


001401 






3780 


012266 


104053 






3781 










3782 










3783 










3784 










3785 










3r8i 










3787 










3788 










3789 


012270 


023737 


002666 


002676 


3790 


012276 


001726 






3791 


012300 


104077 






3192 










3793 










3794 










3/95 










3796 










3797 










3798 










3799 










31100 


012302 


000734 






3B01 










3H02 










3R03 


012304 


104416 






3304 


012306 


000445 






3805 










3B0S 










3B0J 










3R0fl 










3809 










3310 










3611 










3R12 










3B13 










3»14 


012310 


023200 


025200 


052400 


3B15 










3916 


012316 


052400 


052400 


025000 


3817 










3818 


012324 


052400 


025200 


077600 


3B19 










3820 


012332 


025200 


052400 


077600 


3821 










3822 


012340 


041600 


041600 


003400 


3B23 










3824 


012346 


036000 


036000 


074000 


3825 











TSTB 
BfE 

NED 
STF 
8IC 
CLR 

CMP 
BEO 
ERROR 



LPTITE 
63$ 

rRFEC 
JlC0,IIFtC3 
fl77,lirtC3»* 
l<riC3*2 

RO, #140016 

ISS 

53 



>IF TIERT LDOP-OI-ERROR SET, THE! HUE II LOOP 

} VITB/ LKE-CLOCK orf, ( FPS(FID=1/FMM°0> 

} 

>ESr RO^FPSBIfFEC IFTER IISTR 

ISTORC klSNER 

;lCfORE PR4CT(0« PORTIOR 

> 

} 

tai9 UFP MORI in BBRI ?7 

>BR IF FES 

mo - BFp sEooeaciiG error 



15$! 



>*EXPIT EkLO EttEB WOLF/SES ERR" 

t E-OBRK = EIP'D HFP OtRK TIRGET 

} R-FPSRIFCC = RCCO FPSBI/FEC, EXP'D ID BE (140016) 

> EIC0F3 ^ EKPIT OF OPSRiBO 

> EBISFl = EIPIT SF DPERAID 

) EXPO Eti-EB - eXPECTE} EX>eB EXPBT 

} RCTO E»*E8 = RECEIVED EX»EB EXPBT 

I 

CUP HFXC2»0,IIFAC3<'0 KEXP'O »»B) = (BCT'D 1*8) 777 

Bea 10$ iBR IF DK 

ERROR 77 ;ELSE EXPIT-ALD/t«B ERROR 

; "EXPBT EXLB EX-PtOS-EB RESOLI ERR" 



; E-OSRX = EXP'D BFP. U9RI TXRGET 

> R-FPSHI/FEC = RCF'B FPSHI/FEC XFIER EXEC 

; Etc OF] : EXPBT OF OPERXBD 

; E8CSF] =: EXPBT SF OP£RXBD 

I EXPO EX4EB : gXPECIEO Sk*&B EXPBT 

; ftCTD Et*tB = RECEIfEO EXtEB EXPBT 

; 

SR 10$ ;NDRE 

> 
;*DO«E BIIH IBIS TEST* 
39SJ ZJPHFP JCLEXR THE KORLD 

BR TST30 ;; JBEXT TEST 

nnmniiiiiumnintiiiiiminiiuiminiiiiiiiiiiiiiiiiiiiiiii 

DXTX FDR XBoTE TEST: 

ESPtD.8CSF3 - ESPXDCon 



SPRO-t QPBO-S tlSlER > ESftO.tCDF) 



40$: 



PDP-11/60 FPll-E HXROHIRE DIXGIIOSTIC 
09FPEA.P11 02-SEP-77 17:50 



3B26 
38 27 
3828 
3829 
3830 
3831 
3832 
3333 
3834 
3835 
3836 
3BJ7 
3838 
3839 
3810 
3811 
3842 
3813 
3814 
3815 
3845 
38 47 
3818 
3819 
3333 
381>1 
3852 
3853 
3Bj1 
38')5 
38S6 
38'j7 
3Bj3 
38 'i9 
3860 
3861 
3852 
3863 
3864 
3865 
3866 
3867 
3869 
3869 
3870 
3871 
3872 
3873 
3871 
3875 
3875 
3877 
3878 
3879 
38"0 
3881 



012354 022600 OSOSOO 003400 

012362 055000 017000 074000 

012370 051200 032200 003400 

012376 025400 045400 074000 

012404 02S400 055000 003400 

012412 051200 022600 974000 

012420 100000 



025200, 025200, 052400 >(0D. 0101. OlOl)»(00.O101.01Ol)=(00. 1010. 1010) 

052400, 052400, 025000 KOO. 1010. 1010)*(00.1010.1010)::(01. 0101. 0100) 

052400, 025200, 077600 >(00.1010.1010)«'(00. 0101. 010t)-(00. 1111. 1111) 

025200, 052400, 077600 »(00. 0101. 0101)*(00. 1010. 1010) = (00. 1111. IIH) 

041600, 011500, 003400 ;(00.1000.0111)«(00. 1000.0111)^(01.0000. 1110) 

036000, 036000, 074000 7(00.0111. 1000)»(00. 0111. 1000)=(00. 1111.0000) 

BXCTll 30(1046) 02-SEP-77 22:41 P»GE 72 
T27 EXPBT, E«L0 XDD/CXRRT LOGIC i/"MULF" 

022600, 050500, 003400 ;(00. 0100. 1011)t(OO. 1100. 0011)={ 01. 0000. 1110) 

055000, 017000, 074000 ;(00.1011. 0100)>(00. 0011. 1100)=(00. 1111. 0000) 

051200, 032200, 003400 >(00. 1010.0101)*(00.0110. 1001)^(01. OOOO. 1110) 

026400, 045400, 074000 ;{00. 0101. 1010)*(00. 1001. 0110)-(00. 1111.0000) 

026400, 055000, 003100 ;(00. 0101. 10ia)t( 00.1011.0100)^(01. 0000. II 10) 

051200, 022600, 071000 >(00. 1010. 0101)*(00. 0100. 1011)=(00. 1111. 0000) 

100000 ;<eilD> 



SEO 0071 

sea 0094 



TEST 30 EXPIT, COBRTER/PRE-SnFT-aUDT KITH "IMS" 
IRIS TEST VERIFIES THE EXPONGBT: 

PRESHIFt-aUBIIEIIT RDi (OUTPUT TO COORIER) 
ABO "COONTEI!" ARO 8UI(CD0RI) 
FOR VALUES 11 THE "ER" OF (000) 10 (077). 
IRE TEST DDES THE FOLLOHIMG, BV BSIBG THE "MAS" IBSTROCTItiH: 

1) EtACll <- (000) 

2) CBTR <- PRESHIFI-0UOI-R3M( ER<5:0> ) 

3) BOT(CBI) UBTIL CBTR^dl), LOOP! ECAC13 <- ECAC13-PLUS-(001) 



REGISTER/LOCAIiaR OSE: 



t^O 
tC2 



-"MAS" ER<5:0> IBPUt VALUE IN EXPm 

-"HAS" CBTR/PRESHFI-CRIH RON OUTPUT IK EXPBT 



RO -EXP'D EXPBT (AFTER STEXP) IN AC2/EXPHT 
R2 -RCV-D EXPBT (AFTER STEXP) FRDH AC2/EXPHI 
R3 -Ei«S:0> IBPOI CBTR, (077)->(OO0) 



laDULE/ERADR IHrD! 

PHUA/KB 

CROH/LATCHES, JRES/BUt 

FEXP/X9 

CROH/LATCttES, B0K2! 0>. LDCIC, ESPAD.t/B, 
SSPAO.A/a.ADOR, E»LU.O»rA/:BTL, OUOr.RO^/ClirR 

FHUL/XIO 



PD?-11/S0 rPll-E HtRDllARE OftCIOSTIC 
DQFPEt.Pll 02-SEP-T7 ITiSO 



3882 
3893 
3884 
38SS 
3«BS 
3887 
3888 
3839 
3890 
3891 
3892 
3893 
3894 
3895 
3896 
3897 
3898 
3899 
3900 
3901 
3902 
3903 
3904 
3905 
3906 
3907 
3908 
3909 
3910 
3911 
3912 
3913 
3914 
3915 
3916 
3911 
3913 
3919 
3920 
3921 
3922 
3923 
3924 
3925 



mCfll 30(1046) 02-SEP-77 22:41 PISE 73 

tSO EXPIT, CODHTER/PRg-SIPT-aOOT MIB "MiS" 



SEB 007S 

sea 0095 



012422 000004 



012424 170127 040240 
012430 012703 000077 



012434 005237 002640 

012440 176403 

012442 010301 

012444 005000 

012446 071027 000013 

012452 005200 

012454 104406 



012456 170402 

012460 170007 

012462 105737 002645 

012466 001374 

012470 175202 

012472 062702 000200 

012476 020002 

012500 001401 

012502 104100 



012504 005303 
012506 002352 



> 

t 
} 

TST30> 



IOSj 



63S: 



CPRErtOOSLf tERIPIEDl 



riLO/KlI 

[PRETIOOSLY TERIPIED3 



LOFPS 
KOI 



#040240 
#077, R3 



)*D»rt LODP EITERS RERE* 



lie 

LOSXP 

nai 

CLR 
01* 
IRC 

ERRPir 
» 



DVLOOP 

R3,»C0 

R3,R1 

RO 

#11. /RO 

RO 



CLRD 
RJkS 



TSTB 
BRE 



'-ERROR-LOOP-EITERS-I 
>C2 



HERE- 



;IITB-OISlB/D-llaOE/rRO«C 
>ER<5tO> CiTR, (77)->(00) 
» 

;BONP CLOCK Il.l.LOOP COONT 
>R3<5I0> -> ECIC«I<5:0> 

; 

;GET RO'EXP'D ectC23 
> 

; 
; 

;DDIT CItRGE 0*T1 IR ERROR LOOP 



LPTITE 
63$ 



20S: 



STEXP tC2,R2 

ROD #200, R2 

CRP R0,R2 

BES 20$ 

ERROR 100 

J'EXPRt CITR/PRE-SHFT-QODT-I 

I ER<5:0> =; ER fAlOC, 

J B-CITR/EIPIt = EXP- 

; R-CIIR/EXPRT = RCf 

;*REXr ER HLOE* 
DEC R3 
BEE 10$ 



}Z1P EXPIT BEPDRE 

JECXCOl -> PRE-SarT-aOM-ROR 

t -> CRTR -> IRC(EC1C23) 

;IF TIEMT LOOP-DI-ERROR SET, THER HtlS IR LOOP 

; UITB/ LIRE-CLOCK OFP, ( PPS(riD=l/PI)M=:0) 

> 

;GET EXPNT tPIER 

;CailPEIStTE FOR STEXP XDJDSTREHT 

kexp-d) = (rcvd)77 
>br ip igree 
;else error 

ROH ERR" 

IRPOT TO QOOT-ROR 
VILOE OOTPOT FROR CRTR LOOP 
TtLOE, FROK ISOVE 

; 

>COOIT DOR* 

;L00P D* (77)->(00) 



PDP-ll/SO FPll-E UtRDRtRE OIXGROSIIC 
OaPPEJ.Pll 02-SeP-77 17:50 



3926 
3927 
3923 
3929 
3930 
3931 
3932 
3933 
3934 
3935 
3935 
3937 
3938 
3939 
39 40 
3941 
3942 
3943 
3944 
3945 
3946 
3917 
3948 
394 9 
3950 
3951 
3952 
3953 
3954 
3955 
3956 
3957 
3953 
3959 
3960 
3961 
3962 
3963 
3964 
3965 
3966 
3967 
3963 
3969 
3970 
3971 
3972 
3973 
3974 
3975 
3976 
3977 
3978 
3979 
3980 
3951 



31 



IPa8X[(»DD*SOB)*l|01, S»NP1TH/M0*R(6«7> OECDOE 



THIS TEST EXERCISES THE If DRtKXOO-fSDBJ'NQDEOl LOGIC OF THE 
RFP IRSTROCTIOII DECODE. SPECIFICtLLY TESTED IS THE "S0MP4IH" 
DECODE LOGIC, (RICH IS B1T<4> OF THE TiRCET mCROXDDRESS. 
HOOE-0*REBC5/7) IS »LSO E4PU3IED, TO CHECIt TH»T T«RCET UITS(2:0> 
ARE FORCED TO "111". 

A SORRART OF THE TESTS IS AS FOLLOHS: 

OBRK SURPATR ADDCLJ/SOBCRl SS-XOR-SD 

147 L 

167 H 

147 L 

167 H 



ADD 
ADD 
SUB 
SOB 



H CL,B3 
L CL,L] 
L CU,H3 
H [H,L] 



BOTE THAT BOTH EACDFl AID EBCSF3 = (000), AID NaDE-0*RE6(6) 

IS ERPUOTED. THIS EFFECTIVELT DISABLES THE RARGE CODE RQR FOR THIS 

TEST CIE, TARGET BlrS<3:0>="0111"3. 



REGISTER/LOCATIOH DSE: 



012510 000004 



RACTll 30(1046) 02-SEP-77 22:41 PAGE 74 

T31 IPaRKC(ADD»SDB)*NO], SORPATH^M0'R(64'7) DECODE 

,;••*»••••••«.»•>•»*...>*»*...*.>.........«...,..... 

;«rEST 

} 

) 

; 

; 

; 

) 

; 

> 

) 

) 

; 

; 

; 

) 

I 

7 

> 
f 
} 
} 

f 
t 
; 
; 

; 
) 
> 
) 
; 
» 
) 
; 
; 
; 
; 
} 
> 
} 
) 
i 
} 
t 
> 

r 
t 
i 
} 
J 
} 

TST31S 



3E3 0076 
SEa 0096 



NFACOf 
NPAClt- 

ACO 
«C1 
•C3 
AC6 

RO 
R3 



-COPY OF ACO/ACl 
-COPT OF tC3/AC6 

-CIERP) OF ACl 
-SD SIGR BIT, EXPRT2(000) 
-SS SIGR BIT, EXPIT=(0aa) 
-COPT OF AC3 

-RC»-D FPSai/FEC AFTER "ADDF/SOBF" IRSTR 
-TARGET NICROADORESS EXP'D (147/167) 



ROOVLE/ERROR IHPO: 

FIUA/KS 

CROR/LAICJES, JREC/BOA, SU4PATH, IPORH. DECODE 

FEXP/K9 

CROR/LATCHES, 80T<2:0>.LOGIC, SSPAO.A/B, SS/SD.LOCIC, 
EXPRT. RAISE. CaOE-LDGIC 

FIUL/XIO 

tPRETIOOSUT »eRIFIED] 

FALU/Xll 

CPREVIOUSLT VERIFIED! 

SCOPE 



POP-11/so rpii-e HkRDfriRE oiieiastic 

D4FPEI.P11 02-SEP-TT 17:50 



3982 


012512 


losoa; 


002624 


3983 








3984 








398S 


012516 


104416 




3986 


012520 


012703 


000147 


3981 


012524 


170003 




3933 


012526 


172537 


003002 


3989 


012532 


174137 


00264S 


3990 


012536 


17 2737 


003060 


3991 


012S42 


174337 


002656 


3992 


012546 


170127 


040020 


3993 


012552 


104406 




3994 








3995 


012554 


174100 




399S 


012556 


172006 




3997 








3998 


012560 


105737 


002645 


3999 


012564 


00137J 




4000 








4001 


012566 


076600 


000036 


4002 


012572 


020027 


140016 


400] 


012576 


001401 




4004 


012600 


104101 




4005 








4005 








4007 








1009 








4009 








4010 








4011 








1012 








1013 


012602 


104416 




4014 


012604 


012703 


000167 


4015 


012610 


170003 




4016 


012612 


172537 


003060 


4017 


013616 


174137 


002646 


4018 


012622 


17 2737 


003060 


4019 


012626 


174337 


002656 


4020 


012632 


170127 


040030 


4021 


012636 


104406 




4022 








4023 


012640 


174100 




4024 


012642 


172006 




4035 








4026 


012644 


105737 


002645 


4027 


012650 


001373 




4028 








4029 


012552 


076600 


000036 


4030 


012656 


020027 


140016 


4031 


012662 


001401 




4032 


012664 


104101 




4033 








4034 








4035 








4036 








4037 









N»C«1 30(1046) 02-SKP-77 22:41 PtGK 75 

T3t IFailir(AD0*S0B)*ll03, SOIIPJtTH/H0*R(6*7) OECODE 

CLRB PPLEir >F-NDDE til 

} 
f SSNPATHCLl— 08111(147)— •tOOr'CLl—SSCL]. I0R.SD1II13CB3- 



SKO 0077 

sea 0097 



60t: 



ZtPIPP ;IIIT TO Wr, SET FEC:(377) 

KDV I147rft3 ;HrP T1R6ET tODRtSS 

ion >IITD DBRK 

LDP KPM04P,»C1 ;EC1,61 <- (000), SC1,63 <- SD <- 1 

STF tCl,IIP«C« ;S*VE I> NEHORT 

LDF FPZEIla,tC3 !Et3,6] <- (000), SC3,63 <- SS <- 

STF li:],lintCl )StTE II NENaRV 

LOFPS 1040020 ;iatS-DISlBL/F-Naae/FI(N:I 

ERRPRt ;Oa>T CHMGE DATt IR ERROR LOOP 

> SRR0g-LD0P-E»«R5-HERE 

STF ACl,tCO ;CDPy OEST. >CC 

tODP Ai:6,AC0 ;SF-N0*R6, ER <- EtCOFl-GBCSrl 

)SD <- SCBF3, SS <- StSFl 
rsT» LPTltE )IF IISHT LOOP-QR-ERROR SET, THES H»»S IR LOOP 

BiE 50$ ; HITH/ LIRE-CLOCK OFF, i FPS(FlD-l/rHH=0) 

J 
NED ,RFeC >SET FPSRIfFEC tPTER 

CNP R0,fl40016 ;DID HFP 08REAF 77 

BEQ .>4 ;BK IF ;KS 

ERROR 101 )ELSE SICRRL ERROR, RRQNC PATH 

)«iraRIC/(ADO4'S0B)*N0 S0HPATB/I|0*R6 ERR- 
; E-OBRE = EXP'D BFP OBREIK TARGET 

> R-FPSRI/FEC = RC»'0 FPSBI/FEC AFTER, EXP'O (140016) 
) SO/EACDFl - 50 SIGH 311, £A=(a00) 
; SS/EBCSF3 ^ SS SISI BIT, EB^tOOO) 



61$: 



-S0MPAIHCH3~1IBRE(167) 
ZAPBFP 
NOV I1ST,R3 

Looa 

LDF 

STF 

LDF 

STF 

LOFPS 

ERRPRT 

STF 
lODF 



TSTB 

BIE 

NED 

CNP 

BEB 

ERROR 

} 

} 



*AD0F"CL3— SSCL].X0R.S0CL3=[L3 

;I»IT TO UFP, SET FEC=(377) 

;|IFP TARGET ADDRESS 

)IIITO liBR( 

;ei:i,63 <- (Ooo), 3ci,63 <- so <- 

;SAVE II NEHQRY 

;EC3,6] <- (000), SI.3,63 <- SS <- 

>SATE II NEMORY 

> IIITR-OISABL/F-HaDE/FNN=l 

;DDIT CHIIGE DATA IN ERROR LOOP 

— ERR0R-L00P-EITEHS-8ERE 

AC1,AC0 JCDPT DEST. ACC 

AC6,AC0 JSF=N0«R6, ER <- E» tOFl-EBtSF J 

;S0 <- SCOFl, S3 <- SCSFl 
LPTITE (IF TIGHT LOOP-OI-ERROR SET, THeiH HANG III LQO" 

61$ ; KITH/ LINE-CLJCK OFF, i, rPS(FID = l/rl(H=0) 



FPZER0,AC1 

tCl,NFACO 

FP2ERO,AC3 

A:3,NrAci 

t040020 



,RFEC 

RO, 1140016 

.•'4 

101 



;get FPSKi#Fec after 

;D10 HFP UBPEAIt 7? 

;aR IF TEs 

;eLSE SIGNAL ERROR, WRONG PATH 



IFaRE/(ADD»SDB)'MO S0NPATH/H0*R6 ERR" 
E-DSRI = BXP'D HrP UJREAK TARGET 
R-FPSHI/FEC = RCI-0 FPSHI/FEC AFTER, EXP'O (140016) 
SD/EACDF] = SD SIGI BIT, EA:(O00) 

ss/eacsF] ^ ss si:i iit, EB=(aoo) 



PDP-11/60 FPll-E HARDWARE DIAGNOSTIC 
OQFPEA.Pll 02-SEP-77 17:50 



NACTll 30(1046) 02-SEP-77 22:41 PAGE 76 

T31 IFORKC(ADD»SUB)*N03, SUHPATH/NO*R( 6«7) DECODE 



sea 0078 
jr;a 0091 



403B 








4039 








4040 








4041 


012566 


104416 




4042 


012670 


012703 


000147 


4043 


012674 


170003 




4044 


012676 


172537 


003002 


4045 


013703 


174137 


002646 


4046 


012706 


17 27 37 


003002 


4047 


012712 


174337 


002656 


4U4B 


012716 


170127 


040020 


4149 


012722 


104406 




4050 








4051 


012724 


174100 




4052 


012726 


173006 




4053 








4USt 


012730 


105737 


002645 


4055 


012734 


001373 




4056 








405? 


012736 


076600 


000036 


4058 


0127 42 


020027 


140016 


4059 


012746 


001401 




4060 


012750 


104101 




4061 








4062 








4063 








4064 








4065 








4066 








4067 








406S 








4069 


012752 


104416 




4070 


012754 


012703 


000167 


4071 


012760 


170003 




4072 


012762 


172537 


003060 


4073 


012766 


174137 


002646 


4074 


012772 


172737 


003002 


4075 


012776 


174337 


002656 


4076 


013002 


170127 


040020 


4077 


013006 


104406 




4073 








4079 


013010 


174100 




4030 


013012 


173006 




4081 








4082 


013014 


105737 


002645 


4083 


013020 


001373 




4081 








4085 


013022 


076600 


000036 


4086 


013026 


020027 


140015 


4037 


013032 


001401 




4083 


013034 


104101 




4089 








4U90 








4091 








4092 








4093 









-SDNPATH[L3~0BRK(147)— "S0BF"CB3— SStH].^0R.S0tHJ=CL]- 



62S: 



ZAPBFP 




N0» 


tl47,R3 


LODB 




LOP 


FPN0AP,AC1 


STF 


AC1,NFAC0 


LDF 


FPN0AP,AC3 


STF 


AC3,NPAC1 


LDFPS 


11040020 


ERRPIT 








STF 


AC1,AC0 


SOPF 


AC6,AC0 


TSTB 


LPTITE 


BIE 


62S 


NED 


,RFEC 


CNP 


RO, #140016 


BES 


.«-4 


ERROR 


101 



)INIT TO BFP, SET FEC=(377) 

)HFP TARGET ADDRESS 

)IITO OBRK 

;EC1,63 <- (000), 3C1,63 <- SD <- 1 

;SATE IN NSHORY 

;EC3,6] <- (000), 313,53 <- SS <- I 

;SA«E IN NENDRV 

;IITR-OISkBL/F-MOOE/FNK-l 

;dont change data in error loop 



;COPT DEST. ACC 

;SF=N0*R6, ER <- EACDF)-EBtSri 

»SD <- SCOF], SS <- SCSF3 

;1F TIGHT Lanp-OH-BRROR SET, THEN HANG IS LOOP 

> KITH/ LINE-CLOCK OFF, i FPS(PID=l/rw>( = 0) 

; 

>GEI PPSHUFSC AFTER 
;DI0 HFP 0BRE41C 7? 
;6R IF (ES 

;else signal error, nrong :>ArH 



)*IFORA/(ADO>'SHB)*N0 S0NPATH/N0*R6 BRR" 

; E-UBRK = EXP'D HFP OBREAK TARGET 

> R-FPSHI/FEC = RC»-0 FPSHI/FEC AFTER, EXP'O (140016) 

; SD/EACOF] :: SD SISN IIT, EA:(000) 

) SS/EBISF] = SS SIGN BIT, EB:=(000) 

> 

7 

-S0NPATHtH]~O»RJ(167)— "S0BF»CH3— SSCfll.XOH.SOCLlsCHl 

ZAPBFP 

NOT 

LDDB 

LOF 

STF 

LDF 

STF 

LOFPS 

ERRPIT 

; 

STF 
SDBF 



I167,R3 

FPZ£Ra,ACl 

AC1,NPAC0 

FPH0AP,AC3 

AC3,NFAC1 

*040020 



;I»IT TO HFP, SET FEC=(377) 

JHFP TARGET ADDRESS 

;INTa D3RK 

>EC1,63 <- (000), S[l,6] <- SD <- 

;SATE IN NEHORY 

>EC3,63 <- (000), St3,6] C- SS <- 1 

;SA*E IN 4EN0RV 

) IITR-DISABL/F-HODE/FHH^I 

(DONT CHANGE DATA IN ERROR LOOP 

ERROR-LODP-ENTERS-HERE 

63$: STF AC1,AC0 ;COPY DEST. ACC 

AC6,AC0 JSP = N0*R6, ER <- EAIDn-EBCSl'3 

JSD (- SCDFl, SS <- StSFl 
TSTB LPTITE ;IF TIGHT LOOP-ON-ERHOR SET, THEN iiAN3 IN LOOP 

8NE 6iS J NITH/ LIHE-CLJCK OFF, t. FPS(FT0=l/r «M = 0) 

; 

NED ,RFEC JGET FPSHI|FEC AFIEP 

CNP R0,»140016 JDID HFP UBKEAK 7? 

SEQ .♦4 »B9 IF YES 

ERROR 101 JELSE SIGNAL ERBOR, USONC PATH 

;"lrDRX/(ADD»SO8)»H0 SUHPATH/M0«R6 ERR" 

J E-U8RK = EXP'D HFP U3REAK TARGET 

; R-FPSHI/FEC = RCY'D TPSHI/FEC AfTSR, EXP'D (140016) 

J SD/EAtDFl = SD SUN 3IT, EA=(000) 

; SS/KBCSFl = SS SIGN 311, EB=(OO0) 



PDP-11/60 FPll-E aiRDIttRE OIAGIOStlC 
DQFPEk.Pll 02-SKP-TT 17s50 



4094 
4095 
409S 
4097 
4093 
4099 
4100 
4101 
4102 
4103 
4104 
410S 
410( 
41DT 

4ioa 

4109 
4110 
4111 
4112 
4113 
4114 
4115 
411S 
4117 
4113 
4119 
4120 
4121 
4122 
4123 
4124 
4125 
412S 
4127 
4128 
4129 
4130 
4131 
4132 
4133 
4134 
4135 
4136 
4137 
4133 
4139 
4140 
4141 
4142 
4143 
4144 
4145 
4146 
4147 
4148 
4149 



013036 104416 



HkCTU 3»(1046) 02-SEP-77 22141 PIGC 77 

T31 iraM[C(*DD«'S0B}*ll03, StHtttfUM'Mi*!) DECODE 



;IIIIT HTP 



sea 0079 

SEQ 0099 



013040 000004 



TEST 32 



IF0RKC(kDD»SIIB)*ll03, EXPITdK-BI^ZERO DECODE 



TRIS TEST CBECrs THE StCII]>ZERO i EBCUl^ZERO DSTBCTIail 
LOGIC or THE irORE/RirC DECODE. THIS LOEIC rORCCS THE 
RtieE.CODE RQI TO BE DISEBLEO, MO OOTPBT CDOE=«000». 



REGISTU/LOCUIOR OSEl 

»C0 -GkCDP] EIPiT ULilt, (000) ( (377) 

ICl -(TEMP) OF tCO 

kC2 -EBCSF1 EIPIT TILRE, (000) ( (377), IPPROI. *C6 

4C4 -EBCSF} EXPIT ULBB, (000) i (377), APPROX. XC6 

RO -RCfD PPSHI/FEC IFISR EXEC 

R3 -TIRGET mCROiDDRESS EIP'D, (160/170) 



NODDLE/ERROR UFO: 

FaDt/KB 

CRaN/LkrCHES, JREG/BBt, IFORK. DECODE 

FBXP/E9 

CROH/LITCHES, BaT<2:0>. LOGIC, 
EXPBT.RMBE. CODE-LOGIC, eCR(EJl=0/eB=0) 

FMOL/KIO 

[PRETIOOSLY TERIFIED] 

PtLU/Ill 

CPREnOOSLT TERlrlEOl 



'ST32: SCOPE 



************************************ 



t**»*»***« 



013042 
013044 
013050 
013052 
013056 
013062 
013066 

013070 
013072 
013074 
013100 



104416 

012703 000170 

170003 

172527 000000 



172627 
170127 
104406 



044230 
040020 



174100 

172002 

105737 002645 

001373 



60$: 



-E»[0F]=(000)~E8CSF]«(377)— ER(8)="1" 

Z»PHPP >I»IT TO HFP, SET PKC=(377) 

HOT 1170, R3 ;HFP TARGET ADDRESS 

LOOe ;tllTQ DBRK 

LDF |000000,>CI )EtCDF3 <- (000) 

LDF ta77600,AC2 ;EBCSF] <- (377) 

LOFPS #040020 ;INTR-DISAB(./F-NaOE/FNN-l 

GRRPHT ;DaiT CBIRGE DATA III ERROR LOOP 

, ERROR-LDOP-emERS-HEXE 

STF AC1,AC0 ;COPT OEST. ACC 

ADDF AC2,AC0 )ER <- EACDF]=(000) - EBCSF]=(377) 

TSTB LPIITE >IF TIGHT LQQP-aH-ERRaR SET, THEB HAK3 Id LOHP 

BIE 60S ; HITH/ LINE-CLOCIC OFF, & FPS(PI0=1/FHM=0) 



PDP-11/60 FPll-E HAPDWARE DIAGNOSTIC 
D9FPEA.P11 02-SEP-77 17:50 



MACTll 30(1046) 02-SEP-77 22:41 PAGE 78 

T32 (FORK[(ADD<'SUB)*N03, EXPir(A»B):ZERO DECODE 



SE3 00( 

sea 



0100 



41S0 
4151 
4152 
4153 
4154 
4155 
4156 
4157 
4159 
4159 
4160 
4161 
4162 
4153 
4164 
4165 
4156 
4167 
4168 
4169 
4170 
4171 
4172 
4173 
4174 
4175 
4175 
4177 
4173 
4179 
4180 
41B1 
4182 
4183 
4184 
4185 
4136 
4187 
4188 
4189 
4190 
4191 
4192 
4193 
4194 
4195 
4196 
4197 
4198 
4199 
4200 
42U1 
4202 
4203 
4204 
4205 



013102 076600 000035 

013106 020027 140016 

013112 001401 

013114 104102 



013116 
013120 
013124 
013126 
013132 
013136 
013140 
013144 

013146 
013150 
013152 
013156 

013160 
013164 
013170 
013172 



104416 
012703 
170003 
172527 

172627 
174204 
170127 
104406 

174100 
172004 
105737 
001373 

076600 
020027 
001401 
104102 



000160 



044^30 
000000 



040020 



00 2645 



000036 
140016 



)GET FPSHI»FEC AFTER 

;DI0 HFP DBREAK ?7 

)BR IF TES 

)ELSE SIGRAL ERROR, HRQHG PATH 
[EA*EB]=0/HO*R6 ERR" 
D HFP DBREAC TARGET 
RCf'D rPSai/FEC AFTER, EIP'D (140016) 

; 
; 

=(000)— ER(B)="0" 

;ib1t td hfp, set fec=(377) 
;hfp target address 
)intd dbre 

;EACDF] <- (377) 
>eBCSF] <- (000) 
; ACTUAL EBtSFl 
;INTR-OISABL/F-NaOE/FMN=t 
;aOIIT CHARGE DATA IN ERROR LOOP 

ENTERS-HERE 

61$: STF ACl.ACO JCOPT DEST. ACC 

;ER <- EA[DF]:(377) - EBtSF3=(000) 

)IF TIGHT LOOP-Oa-ERRDR SET, THEN HABG IH LODP 

> RITH/ LIHE-CLOCE OFF, ^ FPS(FID=1/PRM=0) 

!BET FPSHI#FEC AFTER 

;DIO HFP DBREAK 7? 

)BR IF TES 

)ELSE SIGNAL ERROR, URONG PATH 
;"IFaRK/(ADO«saB)*HO i:EA»EBl=0/MO*R6 ERR" 
) E-OBRE : EXP'D RFP DSREAR TARGET 
; R-FPSHI/FEC = RC»'0 PPSHI/FEC AFTER, EXP'D (140016) 

; 



HED 


,RFEC 


CHP 


RO, 1140016 


BEQ 


.♦4 


ERROR 


102 


;"IFORI/(ADD*SUB)»IIO 


) 


E-UBRK ^ EXP 


» 


R-FPSHI/FEC 


e»CDP3= 


(377)~EBCSF1 


ZAPHPP 




ROf 


«160,R3 


LDDB 




LDF 


t0776OO,ACl 


LDF 


tOOOOOO,AC2 


STF 


AC2,AC4 


LDFPS 


1040020 


ERRPNT 




J 


— ERROR-LOOP- 


STF 


AC1,AC0 


ADDF 


AC4,AC0 


TSTB 


LPTITE 


BRE 


615 


NED 


,RFEC 


CHP 


RO, 1140016 


BEQ 


.»4 


ERROR 


102 



»«TEST 

> 

} 

> 

} 

f 

} 

f 

} 

} 

} 

> 



33 



IFDRE[:(ADDt5UB)*R0], EXPNT. RANGE. CODE RON CONTENTS 



THIS TEST TARIES THE EXPXI/"ER«<B:0> »ALUE THRD IIS FBLL 
RARGE TO VERIFY THE CDHTEITS OF THE EXPNT.RANGE.CODE ROH, AND 
ITS ASSOCIATED GATING LOGIC. "SUNPATH-H" IS HELD CONSTIHT AT 



REGISTER/LOCATION OSE: 



NFACOt 
NFAClt 

ACO 
ACl 
»C3 

50 

n 

R2 

R3 



-E8CSF3 IN NERORI 
-EACDF] IN NENORT 

-EBCSFD IN ACC, TD GENERATE ER-VALDE 
-eA[DF7 IN ACC, TD GENERATE ER-VALOE 
-(TEHP) FDR TEST, CQ'T OF ACl 

-RC»'D "FPSai»FEC" AFTER "ADDF" INSTR. EXEC 
-ER<8:0> CNTR, (000)->(777) 
-rPS DURING TEST (F/J-HODES, FI0=1, PMM=1) 
-EXPECTED TAREEI ^ICSOADDRESS, FOR LDDB 



013174 000004 



013176 
013204 
013210 



012737 000036 001342 
105037 002S24 
012702 040020 



PDP-ll/SO FPll-e ItRDlltRI DItGiaSTIC 
OOFPGt.Pll 02-SeP-77 17tS0 



4206 
4207 
4208 
4209 
4210 
4211 
4212 
4213 
4214 
421S 
4216 
4217 
4218 
4219 
4220 
1221 
4222 
4223 
4224 
4225 
4226 
4227 
422S 
4229 
4230 
4231 
4232 
4233 
4234 
4235 
423S 
4237 
4239 
4239 
4240 
4241 
4242 
4243 
4244 
4245 
4246 
4247 
4249 
4249 
4250 
4251 
42'i2 
4253 
4254 
4255 
4256 
4257 
4258 
4^59 
4260 
4261 



mCfll 30(1040 02-seP-T7 22i41 PIEE 79 

133 irOUCCiDDt-SOBj^MO], BIPII.RIIGE.COOI (tOK CDITKITS 



SEQ 0081 
SEa 0101 



013214 005001 



013216 
013222 

013226 

013230 

013234 
013236 
013240 
013242 
C13246 
013252 



005237 
004737 



103426 



002640 
013334 



004737 013440 



104416 
170001 
170003 
172437 
172537 
170102 



002S46 
002656 



013254 104406 



013256 
013260 
013262 
013256 

013270 
013274 
013300 
013302 



174103 
172300 
105737 
001373 

076600 
020027 
001401 
104103 



000036 
140016 



POP-U/60 ?P11-E HkRDVARE OI»G»OSTIC 
OafPEJ.PH 02-SEP-77 17:50 



4 262 








426J 








4264 








4265 








4266 








4257 








4268 








4269 








4270 








4271 


013304 


005201 




4272 


013306 


020127 


000777 


4273 


013312 


003741 




4274 








4275 








4276 


013314 


105137 


002624 


4277 


013320 


001403 




4278 


013322 


052702 


000200 


4279 


013326 


000732 




4280 








4281 








4282 


013330 


101416 




428J 


013332 


000524 




4284 








4285 








4286 








4287 








4288 








4289 








4290 








4201 








4292 








4293 








4294 








4295 


013334 


020127 


000402 


4296 


013340 


002005 




4297 


013342 


020127 


000376 


4298 


013346 


003420 




1299 


0133S0 


000261 




4)00 


013352 


000207 




4i01 








4J02 


013354 


012737 


000200 0026S6 


4J03 


013362 


020127 


000402 


4304 


013366 


003003 




4)05 


013370 


012737 


100000 002646 


4)06 


013376 


162737 


000200 002646 


4307 


013404 


000241 




4308 


013406 


000207 




4309 








4J10 


013410 


012737 


000200 002646 


4J11 


013416 


005701 




4312 


013420 


003002 




4313 


013122 


005037 


002556 


1314 


013426 


062737 


000200 002656 


4315 


013434 


000241 




4316 


013436 


000207 




4317 









» ■ 
> 
} 
I 

7 
} 

; 
I 
t 

> 
; 
I 
t 
t 
f 
t 
) 
t 

TST33t 



U: 
2$: 



rPLglP -(SO»)'P-l)aOK/(}Tt)«l>-IIODR PLIS 



NODOLe/ERROR IlPOt 

riUl/KB 

CROt^LktCRKS, JREB/BSA, ir3itX.OKC00E 

PEIP/E* 

CROVLAICIES, eOT<2:D>.I.OCIC, EtL0.DErt/caTL(«-IIIIOS-B), 

EXPiT.RMSE.COK-LaeiC 

rNDUKlO 

CPREIIOOSLT VBBIFIED1 

FILB/Ell 

CPREriOOSLT fEHflEOl 



NOT 

CLRB 

Ma* 

>*LOOP 
CLR 

>*D1TA 

lie 

JSR 



JSR 

ztPHrp 

SETF 
LDOB 

Lor 

LOF 
IDFPS 

ERRPBI 
, 



t30.,$TI1IES 

FPLEIF 

t040020,R2 

ON r/D-HODE 
Rl 

LOOP 01 (R<B 
DBLOOP 
PCSIEIEB 

35$ 

PCRICCOO 



EtTERS BERE* 



; 

>30. ITER. OF THIS TEST 
>SET F-HDOE KEY 
)F-NOOE t FMN-l FPS 
t 



NFtCOftCO 
HtkZttkZl 

R2 



63$: 



STF 

IDOF 

TSTB 

iK 

NED 
CNP 
BEB 
ERROR 



--ERROR- tOOP 

>C1,IC3 
AC0,AC3 
LPTITE 
63$ 

,RFEC 

RO, 1)140016 

35$ 

103 



>SET eR<8:0>=000 TO START LOOP 
> 
:0> ERTERS HERE* 

;BDNP CLOCK IB. t. LOOP CQUBT 

;CALCOLkTE "Et" f. "EB* REQ'D TO CEBERATE 

; IBIS "EB" FROK "EB=E«-miins-EB" 

}IF SET, CJU'I DO THIS "ER" VALUE 

7 

;GET R3 - EXP-D OBRIt ADDR FOR 

; TRIS "ER"/RANSE CODE 

;IBIT TD HFP, SET FEC=(377) 

JF-MOOE 

ylOAD BPP */ GXP'D TARGET nlCRQADDR. 

;E8CSF3 FROM HFACO 

;eai:i>f] FaaH mfaci 

;F/D-HODr, k FNH^l 

; 

;DDIIT CHANGE DATA 1)1 ERROR LOOP 

EITERS-UERE 

> 

;C3Pir BEST DATA 

;lFaRE(RITEl, ER = EACDF=J3 - EBCSF=0] 

;IF TIGHT LODP-OD-ERRaR SET, THER HARG I» LOOP 

; DITBA LINE-CL3Clt OFF, & FPS(FID=l/rHM=0) 

1 

;GET FPSHIiFEC AFTER 

)DID HFP UBREAr 7 

;ifES - an to next data set 

>HFP HISSED THE TARGET 



HACTIl 30(1046) a2-SEP-77 22:41 PAGE 80 

T33 IFORXC(AD0»Slia)«Na3, EXPHI.RtNGE.CODE ROM CnBIEHIS 



SEQ 0382 

sea 0102 



IFORE/(ADO*SUB)*HO SXPNT RARGE.CODE RDH ERR" 
E-BBR( : EXP'D HFP OJREAX TARGET 

-FPS— = HFP FPS STATOS BORD BEFORE UBRK (F/O-HODE) 
ER<a:0> = fALUE ti ER OVRIHG TEST 

R-FPSHI/FEC s RCF-D FPSHI/FEC AFTER, EXP'D (140016) 
EBCSF3 = EXPir VALUE IV EB, TD GENERATE ER VALUE 
EACDF3 : EXPIT VALUE IB EA, TO GENElJATE ER VALUE 

7 
ER" VALBE" 
3SS: mC Rl ;BDHP "ER" LOOP CBTR 

RI,I777 ;at upper IIHIT 7 

2$ ;N0T vet 

; 

)*BEXr FPS(F/0) VALOE* 

COMB FPLEBF 7INVERT SENSE OF P/D KV.1 

BEQ 39$ ;D0HE IF (0) AGAIB 

BIS (8117, R2 ;ELSE SET D-HODE IN FPS 

BR 1$ ;AND LOOP OR "ER" AGAIN 



; 

i 
7 
i 
i 

;*NEXT 

mc 

CMP 

BLE 



>*0aBS HITH TESTING* 

ZAPHFP 

BR TST34 



;CLEAN UP HFP AFTEit 
70» TO NEXT TEST 



39$: 

7 
7 

yiiniiiiniiniiiiiiiniiHiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

7 

; SBBR TO GENERATE NECESSART EACaF}(NFACl) AND EBCSFKNFACO) 

7 EIPNT'S TO FORM ER<B:0> TALUS REO'D 

7 

7 Rl : IHPDT ER<B:0> VALUE, (000)->(777) 

7 HFACO - EBCSF3 EXPNT VALOE 



7ER >= 402 7 

;br if VES 

>ER <= 376 7 

7 BR IF VES 

7(377)-(401) RANGE CAN'T DO 

7AN0 EXIT 

7 

7EAI:DF3 = 001<14:07> 

7AT ER^402 7 

;BR IF PAST 

7RESET EBCSF3 CNTB 

;CaUNT BONN 

JOE RETURN 

7AN0 EXIT 

7 

7EBtSF3 - 001<14:07> 

7AT ER'^OOO ? 

7BR IF PAST 

7RESET EAtDFl CHTB 

;COUNT UP 

•,af. RETURN 

J AND EXIT 



7 




NFACl = EAC0F3 


7 






GTEAEB: 


CHP 


Rl,*402 




BGE 


lOS 




CHP 


R1,I376 




BLE 


20$ 




SEC 






RTS 


PC 


10$: 


MOV 


y2DO,MFACltO 




CNP 


Rl,t402 




BGT 


11$ 




HDV 


1100000, NFACOtO 


U$: 


sua 

CLC 


t2O0,HFAC0»0 




RTS 


PC 


20S: 


HOV 


t200,NFACO»0 




TST 


Rl 




8GT 


21$ 




CLR 


HFACltO 


21$: 


AOO 
CLC 


t2aO,MFACl4^0 




RTS 


PC 



PDP-11/tO FPll-C aiROaUK OltBIOSTIC 

oarpeit.ni 02-ssp-j7 i7tso 



4318 
4319 
4330 
4321 
4322 
4323 
4324 
4325 
432S 
4327 
432B 
4329 
433D 
4331 
4332 
4333 
4334 
433S 
4336 
4337 
4338 
4339 
4340 

4341 013440 

4342 013444 

4343 013446 

4344 013450 

4345 013452 
4346 

4347 013454 

4348 013460 

4349 013464 

4350 013470 

4351 013472 

4352 013474 

4353 013476 
4354 

4355 

4356 

4357 

4358 

4359 

4360 

4361 013500 

4362 

4363 013506 

4364 

4365 013514 

4356 

4367 013522 

4368 

4369 013S30 

4370 

4371 013536 

4372 

4373 013544 



NtCIll 30(1046) 02-SSP-TT 22:41 PtCB Bl 

T33 lrDRKC(100»SU»*H03, tXPVt.RtlCE.CODE ROI CDItEllIS 



SEB 0083 
SEa 0103 



012703 013500 

020123 

002402 

022323 

000774 

016346 177774 

tltS303 177772 

105737 002624 

001001 

0OS003 

(152603 

000207 



000000 000000 000161 

000001 000000 000162 

000002 000000 000163 
000014 000000 000165 
000031 000001 000164 
000071 000000 000164 
000400 000000 000174 



POP-11/60 FPll-G HIRDHtRE OIASVOSTIC 
BSFPEt.PH 02-SEP-77 17:50 



4374 
4375 
4376 
4377 
4378 
4379 
4380 
4381 
4392 
4383 
4384 
4385 
4336 
4387 
4388 



013552 000710 000001 000174 

013560 000750 000000 000175 

013566 000765 000000 000173 

013574 000777 000000 000172 

013602 007777 





NETIOD: 






8R = K»C0r3 - EIISP3 






000 001 001 


1 






••* ••• 001 


i 


DP coniT 




376 377 001 


M/ 






377 \ 








400 >-CU'I BE DOII 








401 / 








402 001 377 


1 






• • « wO 1 • • • 


1 


DOM comT 




7T7 001 002 


M/ 













iinmninniinmimiiiminnmiiiiimumiiimiiiininnii 

> SDBR TO BEI CDITEITS OP RIICE.COBE.ROM, >ID 

I rORI IITO » KICROBRIU fttEEr HODRESS 

> 

n : IlfDT ER<3:0> V4LSE, ONTOacllEO 

R3 = aOTPOt riRGET mCROlDDRESS FOR LODB 

FPLEIF = 000«r/377«D RPP NODES 



; 
} 
I 

RMBCDSt Mor 
1$: 



cap 

BLT 
CUP 

BR 



t40S,R3 

Rl,(R3}* 

25 

(R3)»,(R3)t 

IS 



2S: 



3S: 

> 

> 
i 
t 
> 

40$: 



}POIiII«S it BEIT -URBEST 



HOT 
ISIB 

a»E 

CLR 
BIS 
RTS 



-4(R3),-(SP) 

-6(R3),R3 

FPLEir 

3S 

R3 

(SP)«,R3 

PC 



;OATt TiBLE PTR 
}(IIIPOT-V»LUE) : (TlBLE-VtlUE) 
;STOP ( BEET LJIRSEST 
;BaNP PtST 2 ERTRIES 
ITRY IBtia 
a*CK UP 1 EBTRY 

>S«fE BtSE VILDE 

;SeT D-BOOE Blt<0> ALTER CODE 

jf-qr-o hobe 7 

;br if D 

»CaDE=0 If P-HODE 

JFORN i;ailPOSITE IDOR. 

HHO DOBE 



TABLE FOR IBOtE: 



LOH-EB ALTER 
VALOE CODE 



000, 
001, 
002, 
014, 
031, 
Oil, 
400, 



0, 

0, 

0, 

0, 

001, 

0, 

0, 



IPaRIC(ADB4'SB8)*ll03 
BICRDAODRESS 

CODE ER<B:0>-rALDE 

161 ;Ea 000 

162 ;stl 001 

163 }Sr2 002-013 
165 }St3 014-030 

164 >ET3/HCT 031-070 (O/F-MODE) 
164 )IIGI 071-377 

174 »«Bt 400-707 



BAMll 30(1046) 02-SEP-77 22:41 PABE 82 

T33 IFORKC(AOO«'SDB)*N0), EIPRT.RARBe.CODE ROB COBIEBTS 



sea 0084 

SEQ 0104 



710, 


001, 


174 


INGKStS 710-747 


(F/D-MODE) 


750, 


0, 


175 


»BT3 


750-764 




765, 


0, 


173 


)St2 


765-776 




777, 
7777 


0, 
;<EBD> 


172 


>ET1 


777 





finmimiiiiiiiniiiiiinimiiiiuiiiiiiiminiiiiiiiiiiiiiiiiiiii 



POP-ll/SO rPll-K HtRONlRK DIIGNOSTIC 
DgrPEt.Pll 02-SSP-77 17I5I) 



4369 

4390 

4391 

4392 

4393 

4394 

4395 

4396 

4397 

439B 

4399 

4400 

4401 

4402 

4403 

4404 

440} 

4406 

4407 

4403 

4409 

4410 

4411 

4412 

4413 

4414 

4415 

441& 

4417 

44ia 

4419 

4420 

4421 

4422 

4423 

4424 

4425 

4426 

4427 

4423 

4429 

44J0 

4431 

4432 

4433 

4434 

4435 

4436 

4437 

44 38 

4439 

4440 

4441 

4442 

4443 

4444 



ll»C»H 3011046] 02-SKP-77 2JM1 PIGK 83 SEO 0085 

t34 PRICTIOI, rPIRNOX-IIBOr-rsPlOMUZ-PSPta-FPaOTIlUX OiTJtPltTB, HI* "LDP/SIf" SSa 0105 



013604 000004 



013606 
013612 
013616 



013622 
013626 
013632 
013634 



170127 
012704 



040040 
000006 



012705 013700 



005237 002640 
012703 002646 
012523 
012523 



013636 104406 



0136 40 
013644 
013650 
013654 
013660 



172437 
172437 
174037 
105737 
001367 



013662 104426 
013670 001401 
013672 104035 



013674 077426 
013676 000414 



003060 
002646 
002656 
002645 



002646 002656 



PDP-U/SO FPll-E HtRDUtRE DIHSMOSTIC 
D0FPE».P11 02-SEP-77 17:50 



4445 
4446 
4447 
4443 
4449 
4450 
4451 
4452 
4453 
4454 
4433 
4456 
4457 
4438 
4459 
1460 
4461 
4462 
4453 
4464 
4453 
4466 
4467 
44S8 
4459 
4470 
4471 
4472 
4473 
447 4 
4475 
4476 
4477 
4478 
4479 

44ao 

44B1 
4482 
4483 
44R4 
44B5 
4486 
44B7 
4488 
44R9 
44')0 
4491 
4492 
4493 
4494 
4495 
4496 
4497 
4499 
4499 
4500 



013700 177777 000000 

013704 125252 OOOOOO 

013710 052525 OOOOOO 

013714 OOOOOO 177777 

013720 OOOOOO 125252 

013724 OOOOOO 052525 



»»TESt 

) 

1 

I 

> 

t 
} 
> 
t 
t 
} 

; 
> 
t 
) 
} 
} 
t 
> 

7 

; 
> 
> 
} 
I 
> 
t 
t 

7 

> 
; 
} 
t 
> 
} 
i 
i 
) 
} 
} 
i 

7 
TST34: 



J4 rRtCTIOl, PPIIXSI-mBOF-FSPtONOI-FSPtD-PPODTHn OJTIPATH, »H "LOF/STP" 

THIS tKSr OSES 1 FLDITIIS PalMT "UF/StF* SEaOEICE, ROIIIIIG 
k SERIES OF D1T4 PtTTERiS THRD TIE FPll-E OlItPlTB. TflE 
PITH IHOLVED HERE IS: 

LOF: BUtllKK) -> FPIMOKgimX) -> IIB0F(1U1 -> 

-> PSPtDlindlllOF-iU) -> FSPADdtB) 

STF: Fspto(iU) -> pgiisi(t4B) -> FPaoTmixots) -> Biicsusaiir) 

■OTE TUT PRIVIDOS TESTS FERIFIKD THE EIPOIERT DtTtPATH USING 
THE •LDMP/STEZP" SEQaEICE. 



ReGISTER/LDClTiai VSE: 



NFtCO* 
NFACU 



4C0 



R3 
R4 
R5 



-EXPECTED F-HOOE OITl 
-RECEI9ED F-HODE DlTt 

-HCC REFERENCE 

-(TES?) 

-COUNIEt FDR LOOPS 

-Oktk TtBLE PTR 



HODDLE/ERROR INFO: 

raiik/KS 

CRaX/[.«TCilES, JRE3/I01, rt[.O.CNIL(lt), F.BUS.l-SNlBLES, INB8F.t/B 

FEIP/K9 

CBOH/HTCHES, BOT<2:0>-LDGIC, IIULNET.«LO.CSTL(». SELECT), 
AR.CLX, PSPID.WRITE/EIXSLECF) 

FKOL/EIO 

M01.IET-HLD(»-SELECT), FPDOI.HDX(PORT-0,1) 

F»LD/K11 

F.BBS.KF.HODE), PSPt0(F.II3DE), PtLO.Dirt/CNTKt), »R(P.MaOE), 
ROOID.BITS(F.NODE), FSPtD.IH.NUI 



10$: 



NtCTll 
T34 



63$: 



LDFP5 0040040 
NOV g5,R4 

NOV »40$,R5 

7*0tTI LaOP ENTERS HERE* 
INC D<L[)OP 

HOT |NFtC0,R3 

H0» (I7S)»,(R3)> 

N0¥ (l)5)«,(R3)* 

30(1046) 02-SEP-77 



J F-HODE/ INTR-D ISHBL/TRONC ITE 
;6 ENTRIES IN DtTl TtBLE 
;PTR TD D«T» 



;BHNP CLOCK IN. ». LOOP CODNI 
)IRITI1L DiT« 
7CET IT FROM TABLE 
;INTO NFtCO 



22:41 PACE 34 spi aO'iF. 

FRKIION, FPIBHOI-IHBOF-rSPXBHOX-FSPJD-FPOOTHOX D»T«P«IH, Vt« "LDF/ST?" SKO 0106 



ERRPNT 
; 



LDF 
LDF 
STF 
TSTB 

BNE 



— ERRDH-LOaP-EBTERS-HERE 

FPZERO,tC0 

HFXC0,1C0 

<C0,HF«C1 

LPTITE 

63$ 



;DaNT CHXNCe OXTt IN ERROR LOOP 



30$: 

; 
> 



;(0,0) INTO SICN/EXP/FRXC tCO 

;D*TA THRU INBOF TO SPXD'S 

JO«I» FR04 SPXD'S THRU FPJUTHUX 

Jir TIGHT LOOP-QN-ERRDR SET, THEIi HA»: in LOOP 

; NIIH/ LINE-CLOCK OFF, i FPS(FID = l/Fi4H=0) 

JNON CHECK THE DXTk 

CNP32N ,HF»C0,NF*C1 

BEQ 30$ 

ERROR 53 

J'LBF/STP FRXC DXTXPXIH ERR" 

; EXPO XCO = 32. BIT D»rX LOADED/EXPECTED 

} RC»D ACO = 32.8IT OAtA STORED 

> 

;CDONT ENtRies 

;0N TO NEXT TEST NHEN DOHF. 



;CEXPECrED) = (RECEIVED)? 
)?ES - BR 

;Na- sisatL e»r[|r 



SOB 
BR 



R4,10$ 
TST35 



;> 



OATA FOR ABOVE TEST 

40$: .UORD 177777,000000 



.HORO 
.HORO 
.HORO 
.NDRD 
.NORD 



125252,000000 
052525,000000 
000000,177777 
000000,125252 
000000,052525 



JNORD-A, ALL I'S 
; 1/0-S 
) 0/1-S 

JNORO-B, ALL I'S 
7 l/O-S 

; o/i's 



;«IEST 

> 
; 
} 
) 
} 
I 
} 
} 
> 
} 
> 
> 
) 
; 



35 FRACTION, 60. BIT DATAPATH, HA "LDD/STD" 

THIS TEST USES A FLOATING POINT -LDD/STD" SEOOEMCE, RUNNINC 
A SERIES OF OATA PATTERNS THBB THE FPll-E DATAPATH. THE 
PATH INVOLVED HERE IS: 

LDD: BN(OIUX) -> FPINHllXtaiOX) -> I«BUF(AiB> -> FSPAD«UX( INBUF-AtK) -> 

-> FSPAD(A4B) -> AR(«&B)/rBUSA(I>IBUF-C&D) -> FSP«DMUX(«R) -> 
-> rsPADtAiSlCiO) 

STD: FSP«0(»iB(.CtD) -> F80SA(A&84Ct0) -> FPaUTHUX(»lBiCl.I)) -> BHOOSDIN) 

NOTE THAT PREVIOUS TESTS VERIFIED THE EXPONENT DATAPATH UStN3 
THE -LOX/srX" SEaOENCE; AND THE "LOF/STF" PATH, DIRECILY ABOVE. 



SeCISIEH/LOCAIlON USE: 



PDP-1W60 FPll-K gtROVtRE OtlSaOSIIC 
DQFPSt.Pll 02-SEP-T7 ITlSO 



4501 
4502 
4503 
4504 
4505 
4506 
4507 
4508 
4509 
4510 
4511 
4512 
4513 
4514 
4515 
4516 
4517 
4518 
4519 
4520 
4521 
4522 
4523 
4524 
4525 
4526 
4527 
4528 
4529 
4530 
4531 
4532 
4533 
4534 
4535 
4536 
4537 
4538 
4539 
4540 
4541 
4542 
4543 
4544 
4545 
4546 
4547 
4548 
4549 
4550 
4351 
4552 
4553 
4334 
4555 
4556 



013730 000004 



kCni 30(1046} 

as rutciiai, 



02-S«P-77 ]2<41 PIGE 8S 
60. BIT aUktUn, fli "UD/STO* 



SEQ 0087 
SE9 0107 



NP*CO» -EXPECTED D-WODE 0»lt 

NPACl* -RECBIVIO O-NMI tktk 

kC» -tec REPMIICE 

R3 -(tE«P) 

R4 -COEITER POI LOOPS 

1)5 -Oklk TklLI n* 



HODaLE/ERROR IIPOl 

FIDt/CB 

CROK/LUCmS, JSEC/BM, rtLll.eitt(t), F.BOS.t-EltBLES 

FEEP/K9 

ClOI/LlrCBES, BOT<2lO>-LaCIC, NBllET.tUil.CITUt. SELECT), 
M.CLK, FSPaD.VRItE/EBiBLBCD.HCOE) 

PiUL/ClO 

N8LNEI-iLa(E-SELECt), FPa8TNaX(P0RI-2,3) 

PitLO/Ell 

F.BOS.MD.mOE), FSPMCa.NOBE), FtLU.DtTt/CITLd), tR(D.KDDE), 
ROIID.BITS(O.llaOE) 



'St35: SCOPE 



013732 
013736 
013742 



013745 
013752 
013756 
013760 
013762 
013764 



170127 
012704 
012705 



005237 
012703 
012S23 
012523 
012523 
012523 



040240 
000014 
014030 



002640 
002646 



10$: 



013766 104406 



013770 
013774 
014000 
014004 
014010 



014012 
014020 
014022 



172437 
172437 

174037 
105737 
001367 



003060 
002646 
002556 
002645 



63$: 



LDFPS 


»040240 


HOT 


112., >I4 


HOI 


#40$, R5 


;*DAT1 


LOOP EITERS HERE* 


IRC 


DILOaP 


HOT 


«KP*C0,R3 


NOV 


(R5)-»,(R3)4' 


HOT 


(R5}*,(R3)» 


MOT 


(R5)t,(R3)» 


NOT 


(RS}>,(R3)* 


ERRPBI 








LDD 


FPZERO,tCO 


LDD 


HFtCO.tCO 


STD 


*co,iirici 


TSTB 


LPTItE 


BIE 


83$ 



;D-BODE, IRTR-OIStSL/TROIIC 
;12. Dkit TABLE EITRIES 
;PTR TO DATA 
} 

JBOHP CLOCK II. A. LOOP COURT 

>IIITIAL DATA 

;FI)DN TABLE TO NFACO 

; 
t 

> 

lOOn CHAilGE DATA IN ERROR LOOP 



104425 002646 0026S6 

001401 

104054 



;iiaii CBecc rHE data 

CNP64K ,MFAC0,IIFAC1 

BES 30$ 

ERROR 54 

}"LD0/STD FRAC DATAPAIR ERR' 



;IRIT ACQ S/E/F:(0,0,0,0) 

;0ATA THRU POLL DATAPATI TO SPAD'S 

;DATA from SPtD'S THRU FPOOTtUX 

;IF TIGHT LoaP-QH-ERSOR SET, THEH HAN:: IH LOOP 

; KITH/ LIBE-CLaCK OFF, i, !'PS(FID = l/rMM-0} 

t 

;(EXPECTGD) ^ (RECEITEO)? 

;»ES - BR 

;lia - SISRAL ERROR 



POP-11/SO FPll-E m90*ARE DIISROSIIC 
OUFPEA.Pll 02-SEP-77 17:50 



EXPO ACO = 64. BIT DATA LOADED/EXPECTED 

HACTll 30(1046) a2-SEP-7T 22:41 PAGE 86 

T3S FRACTIOR, 60. BIT DATAPAId, flA "LDO/STD- 



SEQ 009!! 

se3 oioa 



4557 
4558 
4559 
4560 
4i61 
4562 
4563 
4564 
4365 
4566 
1567 
4563 
4369 
4570 
4571 
4572 
4573 
4574 
4575 
4575 
4577 
4578 
4579 
4580 
4931 
4532 
4583 
4584 
4383 
4586 
45 87 
4588 
4389 
4590 
4591 
4592 
4393 
4594 
1595 
4596 
1S97 
4598 
4599 
4600 
4601 
4602 
4603 
4604 
4605 
4606 
4607 
4603 
4609 
1610 
4611 
4612 



014024 077430 
014026 000460 



30$: 



ROD ACO = 64. BIT DAFA STORED 



R4,10S 
TST36 



} DATA FDR ABOTE TEST 



014030 
014036 



014040 
014046 



014050 
014056 



014060 
014066 



014070 
014076 



014100 
014106 



014110 
011116 



014120 
014126 



014130 
014136 



014140 
014146 



014150 
014156 



014160 
014166 



177777 
000000 



125252 

000000 



052525 
000000 



000000 
000000 



000000 
000000 



000000 
000000 



000000 
000000 



000000 
000000 



000000 
000000 



000000 
177777 



000000 
125252 



000000 
052525 



000000 
000000 
000000 
177777 
125252 
052525 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
177777 
125252 
052525 
000000 
000000 
000000 



40$: 



.VQRD Ml, 0,0,0 

.WORD AB, 0,0,0 

.HORD AP, 0,0,0 

.WORD 0,111,0,0 

.HORD 0,tl,0,0 

.VORO 0,AP,0,0 

.HORD 0,0,1)1,0 

.VQRO O,O,AI,0 

.HORD O,O,AP,0 

.lORD 0,0,0,K1 

.HORD O,0,0,AB 

.HORD O,0,O,AP 



;CO»HT EHTRIES 

;0I TO BEAT TEST HREB DOHE 



;HORD-A, ALL I'S 



} 



1/0-S 



; o/i's 

>H0RD-8, ALL I'S 

; l/o-s 

; o/i-s 

;HORD-C, ALL I'S 
> 1/0'S 

I 0/1-S 

;*ORD-D, ALL I'S 
J 1/0-S 

; 0/1's 



;«TEST 36 



FRACTIOB, FSPAD DATA PATTERNS, AC0-AC5 



THIS TEST RUNS A SCRIES OF DATA PATTERNS THRD EACH OF THE FRACTION 
SCRATCHPADS CFULL 60. BITS, O-NODED ACO - ACS. 



REGISIER/LaCtllON OSE: 



HPACOt -INPOI/EXPECtEO DATA 
HFACH- -3UrPUT/RECEI»5D DATA 



PDP-11/60 FPll-E HtRDMRE OlkGiOSTIC 
aarPBJ.Pll OJ-SEP-77 17t50 



NtCni 30(1D46) ti-Str-ll I2I41 PIGE B7 
T3t PMCIIDII, rSPtD OtTl PiTTgHS, kCO-lCS 



SED 0039 
SEB 0109 



4613 














4614 










>c«...ic$ -Pai oiTt 


461S 














4616 










RO 


-tec. inmER, 0-5 


4617 










R4 


-tPTR) 


4S1B 










RS 


-Dill TIBLE PTR 


4619 














4620 












™ 


4621 










RODHLE/ERROR IirO: 


4522 














4623 










riut/n 




4624 










CMM/IMCIBS, JREE/BOl, TXLt.C»n(k), r.BOS.k-EltBLES/ENIT.r 


4625 














462S 










fSWfXt 




4627 










CMM/IHCBES, BBT<2ia>-LDSIC, NUtlCT.tLa.CRtLM. SELECT), 


4628 










rspiD 


.IRItl/EHBLKO.ItaBE) 


4S29 














4630 










muL/no 


4631 










CPRIflOOSLT TBRiriEOl 


4632 














4633 










PILB/(11 


4634 










r.sos 


.t(D.liaDE), FSPtDIO.NaBE), r»L«.DKt/CBIL<k), tR(D.I(ODE) 


4635 
4S36 
4637 














014170 


000004 




ISt36: 


SCOPE 




4638 












! 


4639 


014172 


170127 


040240 




LDPPS 


f040240 >mTR-DISAB/D-MaOE/TRtIIIC 


4540 
4541 
4642 








> 

10$: 




i 


014176 


012705 


014702 


HD» 


"U*rA PkTrEKHS IN "HCU"-— — — — — 

140$, R5 ;PTR TD OtTt 


4643 


014202 


005000 






CLP 


RO }>CC KOMBeR CBTR 


4644 












; 


4645 










;*OMA 


LOOP EITERS IIRE* 


4646 


014204 


005237 


002640 


20$: 


t»c 


DVLOOP >BDIfP CLOCK IB. «. LOOP COUKT 


4547 


014210 


012704 


002646 




aov 


fllPtC0'»0,R4 ;IRiritL DATk IB HPtCO 


4648 


014214 


012S24 






HOT 


(R5)»,(R4)» >GET HORD-t 


4649 


014216 


100421 






BNI 


11$ ;ir -, DONE FOR mv 


4530 


014220 


012524 






HOT 


(!<5)<',<R4)<' ;SET IDRD-B 


4651 


014222 


012524 






NOV 


(R5)'»,(R4)<^ ;GET BORD-C 


46'i2 


014224 


012524 






Ma» 


(R5)*,(R4)<' ;GET HORO-D 


4653 












> 


4654 


014226 


104406 






ERRPIIt 


;oaaT caiBGE oirt m error loop 


4655 












IT DDnD_r nnD_ tf ■ w a o tisav 


J _-_—_. 


— tKKUK— laUUf- BIIBK*- M4KIS™— — — — 


4656 












t 


4557 


014230 


172437 


002646 


60S: 


LOO 


l)FtCO,tCO ;DtTl-PlirEK« -> tCC 


4658 


014234 


174037 


002656 




SID 


»C0,»F»C1 >»CC -> HE»OR» 


4659 


014240 


105737 


002645 




TSTB 


LPIITE ;IF TIGHT LOOP-ON-SRROR SET, TBI 


4560 


014244 


001371 






BBE 


60S ; KITH/ LINE-CLOCIC OFF, t FPSd 


4661 












; 


4662 


014246 


104425 


002646 002656 


CI4P64II 


,IIF1C0,NF1C1 ;(LDIk0E0) = (STORED) 77 


4663 


014254 


001753 






SCO 


20S ;3R IF tSREE 


4554 


014256 


104056 






ERROR 


56 ;ELSE FSPID DITA ERROR 


4665 










;"rsPM 


Dill ERROR" 


4666 










t 


tCCfll : 1CC0IIBL1T3R NUMBER (0) -> (S) UNDER TEST 


4567 










} 


EXPO ICC = LOIDED/EX'ECTEO 64.BII OATl 


4668 










} 


RCID ICC ' RECEIVED 64. BIT DlTl 



FPS(riD-l/FMM=0) 



PDP-Il/50 FPll-E 81R041RE DIICBOSTIC 
OaFPEl.Pll 02-SEP-77 17:50 



Micrll 30(1046) 02-SEP-77 22:41 PIGE 88 
T36 FRICTION, FSPID OlTl PITTSRBS, 1C0-1C5 



'JEO 00?U 
SE5 Olio 



4669 
4570 
4671 
4672 
4673 
4574 
4675 
4676 
4577 
4678 
4679 
4530 
4681 
4632 
4683 
4684 
4685 
4686 
4537 
4688 
4589 
4690 
4691 
4692 
4691 
4594 
4695 
4696 
4697 
4598 
4699 
4700 
4101 
4702 
4703 
4704 
4705 
4706 
4707 
4708 
4709 
4710 
4711 
4712 
4713 
4714 
4715 
4716 
4717 
4718 
4719 
4720 
4721 
4722 
4723 
4724 



014260 000751 



20$ 



014262 
014266 



014270 
014274 
014300 
014302 
014304 
014306 
014310 



012705 014702 
005200 



005237 
012704 
012524 
100421 
012524 
012524 
012524 



002640 
002646 



014312 104406 



014314 
014320 
014324 
014330 

014332 
014340 
014342 



172537 002646 

174137 002656 

105737 002545 
001371 



104425 
001753 
104056 



002646 002656 



1 m.m.— m 


•-—————— 


OlTl PITTERBS II 


11$: 


NOV 


»40S,R5 




INC 


RO 




>»01T1 


La3P EBTERS HERE* 


21$: 


lie 


OBLOOP 




NOV 


«NF1C0»0,R4 




NOT 


(R5)t,(R4)» 




SNI 


12$ 




NOV 


(R5)»,(R4)* 




NOV 


(R5>*,(R4)» 




NOV 


{R5)t,(R4)t 




ERRPRI 




61$: 


LDD 


NFlCO,tCl 




STD 


1C1,NFIC1 




TSTB 


LPTITE 




BBE 


61$ 




CNP64N 


,NFtCO,NFtCl 




aea 


215 




ERROR 


56 



JNEJT 01I» PITTERH 

; 

>PTR TO OlTl 

>BUNP ICC NONBER CNTR 

> 

;BONP CLOCK IN. 1. LOOP COUMT 

2INITI1L DlTl IN NFICO 

;GET HORD-l 

>IF -, DONE FOR NOB 

7GET BORD-B 

;GET BORO-C 

;SET BORD-D 

; 

;dont cringe diti in error loop 



)DlTl-PlTrER« -> ICC 

;1CC -> HEHORV 

;IF TIGHT LOOP-Oi-ERROR SET, THEN HING IN LOOP 

} KITH/ LINE-CLOCK OFF, ( FPS(FI0=1/FNM=0) 



014344 000751 



014346 012705 014702 
014352 005200 



014354 005237 
014360 012704 



014364 
014366 
014370 
014372 
014374 



002640 
002646 



> 

12$: 



22$: 



XLOIDED) = (STORED) ?7 

;BR IF IGREE 

;ELSE FSPIO OlTl ERROR 

;*FSP»D DlTl ERROR* 

; ICCttI : ICCONULITIR NUNBER (0) -> (5) UNDER TEST 

> EXPD ICC : L010ED/EX?ECTED 64. BIT DlTl 

> RCVD ICC = RECItVED S4.BIT DlTl 

) 
BR 21$ ;NEXT Dill PITTERN 

; 

DlTl PITTERNS IN "i:2" 

JPTR TO DlTl 



NOV 

INC 



•40$, R5 
RO 



>*D1T1 LOOP ENTERS BERE* 



012524 
100421 
012524 
012524 
012524 



014376 104406 



INC 
NOV 
NOV 
BNI 
NOV 
NOV 
NOV 

ERRPHT 
> 



ONLOOP 

I<IF1C0«0,R4 

(R5)»,(R4)» 

13$ 

(R5)«,(R4)» 

(R5)*,(R4)» 

(R5)>,(R4)* 



-ERROR-LOOP-ENTERS-UERE- 



;BUNP ICC NUMBER CNTR 
> 

;8UNP CLOCK IN.l.LODP C0U1T 

MNITIIL OlTl IN NFICO 

;GET NORD-I 

;IF -, DONE FOR NOB 

;GET KORD-B 

;6ET NORD-C 

;GET HORD-D 

f 

)DONT CHINGE OlTl IN ERROR LOOP 



014400 
014404 
014410 
014114 



172637 
174237 
105737 
001371 



002646 
002656 
002645 



62$: 



LOO 
STD 
TSTB 
BHE 



MF1C0,1C2 
1C2,HF1C1 
LPriTE 
62S 



014416 104425 002646 002656 



CNP64N , NFICO, NFICI 



JDITI-PITTERH -> ICC 

;1CC -> NENORI 

>IF TIGHT LDDP-DH-ERROR SST, THEN HINJ IN LOOP 

; KITH/ LINE-CLOCK OFF, ( FPS(F1D=:1/FMN=0) 

> 

;(t.UADED) = (STORED) 77 



PDP-11/60 FPll-g KIRDVAKE DItEIOSTIC 
DDFPEl.Pll 02-SeP-1T lltSO 



NkCTU 30(1046) 02-SEP-TT 22M1 PkM 99 

T3S ratcriDi, pspio okti PiTTims, ico-acs 



SEQ 0091 

sea 0111 



4725 
4726 
4127 
4728 
4729 
4730 
4731 
4732 
4733 
4734 
473S 
4736 
4737 
4738 
4739 
4740 
4741 
4742 
4743 
4744 
4745 
4746 
4747 
4748 
4749 
4750 
4751 
4752 
4753 
4754 
4755 
4755 
4757 
4758 
4759 
4760 
4761 
4762 
4763 
4764 
4765 
4766 
4767 
4768 
4769 
4770 
4771 
4772 
4773 
4774 
4775 
4776 
4777 
4778 
4779 
4730 



014424 001753 
014426 104056 



014430 000751 



7a« ir ASRII 

>n.SE rSPtO DATA EKIIOII 



*E«I 22S 

EMtOR 56 

>*rSPAO DATA BRRIM' 

> ACCttt s ACCamilATIlR NOHER (0) -> <5) DIOER TEST 

> EXPO ACC ' LOAOEO/SZPECTED 64.BIT DATA 

> ROD ACC < RECIIKD S4.(IT DATA 

BR 22S 



014432 
014436 



014440 
014444 
014450 
014452 
014454 
014456 
014460 



01270S 014702 
005200 



1905237 002640 

1)13704 002646 

1312524 

109421 

1)12524 

012524 

012524 



014462 104406 



014464 172737 002646 

014470 114337 0026S6 

014474 105737 002645 

014500 001371 

014502 104425 002646 002656 

014510 001753 

014512 104056 



, 

13SJ 


HOT 


— 9AtA PAITERIS II 

140$, R$ 




lie 


RO 




;*DATA 


LOOP EITEBS HERE* 


2SS! 


HC 


DRLOIIP 




MST 


t»PAC04»,R4 




NDT 


(R5]«,{R4>* 




Dm 


14$ 




RDf 


{R5>»,(R4}* 




MDT 


(II5)*,(R4}« 




HOT 


{R5)t,(R4)* 




ERRPRT 






1 


— SRROR-LOOP-EiTER! 


63$: 


LDD 


NrAC0,AC3 




STD 


AC3,lir»Cl 




ISTB 


LPTITE 




BRE 


63$ 




CHP64N 


,i<FACO,lirACl 




BEQ 


23$ 




ERROR 


SS 



"AC 3" 



lEEXT DATA PATTERI 
> 

)PTR TO DATA 

JBIMP ACC aOMBER CITR 

; 

IBDNP CLOCK II.A.LOOP COBIT 

1IRITIAL DATA I( NFACO 

(SET NORO-A 

;IF -, DQIIE FOR liOV 

>CET RORD-B 

>EEI lORO-C 

;GET NORO-D 

;DaiT CBARGE DATA IR ERROR LOOP 



>DATA-PATTER( -> ACC 

;ACC -> NEMQRT 

>IF TIGHT LODP-Oi-ERRQR SET, THER HAKS IN LOOP 

t mTH/ LIRE-CLOCK OFF, i, FPS(FID=l/rHH=0) 

> 

;(LOADED) := {STORED) 77 

>BR IF AGREE 

ySLSS FSPAD DATA ERROR 



014514 000751 



014516 012705 014702 
014522 005200 



014524 005237 002640 

014530 012704 002546 

014534 012524 

014536 100423 

014540 012534 

014542 012534 

014544 013534 

014546 104406 



; 

14$: 



24$: 



;'FSPAD DATA ERROR* 

; ACCffI - ACCSN0LAI3R NURBER (0) -> (5) ORDER TEST 

; EIPO ACC 3 LOADED/EXPECTED 64.BIT DATA 

; ROD ICC => RECBITEO S4.BIT DATA 

} 
BR 23$ ;REXT DATA PATTERR 

; 

DATA PATTERNS IR "AC4" 



NOV 
IRC 



#40$, RS 
RO 



;*DATA LOOP EBTERS 9ERS* 



IRC 
ROT 
ROT 
BHI 
R3T 
NOV 
ROf 

ERRPRT 

; 



DRL3DP 

fRPkC0^0,R4 

(RS)*,CR4)* 

15$ 

(RS)«',(R4}» 

(R5)'»,(R4)'> 

(R5)4',(R4)* 



-ERROR-LOOP-EITERS-HERE- 



;PTR TO DATA 

>BONP tec IDHBER CNTR 

; 

;Bni)P CLOCK IR.A.LOOP COORT 

;IXITIAL DATA IR NFACO 

]GET UQRD-A 

}IF -, DQRE FOR RON 

;get NQRD-B 

;GET HORD-C 

;get word-d 
; 

}DDIT charge data IR ERROR LOOP 



; 



PDP-11^60 FPll-E HARDHARE DIAGNOSTIC 
DOrPEA.Pll 02-SEP-77 17:50 



MACTll 30(1046) 02-SEP-77 22:41 PISE 90 
T36 FRACTION, FSPAD DATA PATTERNS, AC0-AC5 



Sia 0993 
SE2 0112 



4731 
4783 
4783 
4784 
4785 
4786 
4787 
4788 
4799 
4790 
4791 
1792 
4793 
4794 
4795 
4796 
4797 
4798 
4799 
4800 
4801 
4802 
4803 
48 04 
48 05 
4806 
4897 
4803 
4809 
4810 
4811 
4812 
4813 
4814 
4915 
4B16 
4817 
4818 
4819 
4830 
4821 
4833 
4833 
4834 
4825 
4836 
4827 
4828 
4829 
4830 
4831 
4832 
4B33 
4834 
4835 
4836 



014550 173131 O03S46 

014554 174304 

014556 172704 

014560 114331 002656 

014564 105737 002645 

014570 001367 

014572 104435 002646 002656 

014600 001751 

014602 104056 



914694 900747 



64$: 



LOO 


RrtC0,AC3 


STD 


AC3rAC4 


LOO 


AC4,AC3 


STD 


>C3,HrACl 


TSTB 


LPTITE 


BRE 


64S 



lOtTA-PtTTERR -> TEMP 

JIEMP -> ACC 

;ACC -> TEMP 

;IEMP -> REROHT 

;ir TIGHT LQOP-OR-ERROR SET, THEN HARG III LOOP 

; NIIH/ LIRE-CHJCK OFF, L FPS(PI0=l/i'RR=0) 



;(LaADED) = (STORED) ?? 

;br if agree 

;ELSE FSPAD DATA ERROR 



014606 
014512 



914614 
014620 
014634 
014636 
014630 
014632 
014634 



013705 014703 
005200 



005237 002640 

012704 002646 

012524 

100423 

012534 

013524 

013524 



J 

15$: 



25$: 



CNP64N ,RFIC0,NFAC1 

BEQ 24$ 

ERROR 56 

;'FSPAD DATA ERROR* 

t ACCflf : ACCDNULAT3R NOIIBER (0) -> (5) ORDER TEST 

; EXPO ACC - LOADED/EXPECTED 64. BIT DATA 

} RCVD ACC = RECEIIED 64.BIT DATA 

; 

BR 24S JREXT DATA PATTERR 

> 
DATA PATTEMS [N "A:5" 



ROV 
IRC 



»40S,RS 

RO 



;'OATA LOOP ENTERS HERE* 



IRC 
NOT 
NOV 
BNI 
NDT 
ND« 
NOV 



ORLOOP 

(NFAC0»0,R4 

(R5)*,(R4)«' 

16$ 

(l(5)»,(R4)* 

(l)i>»,(R4)* 

(R5}*,(R4)* 



014636 104406 



-ERROR-UOOP-ERIERS-BJRE- 



;PTR TO DATA 

>BDNP ACC NOHBER CRTR 

; 

1BDHP CLOCK IR.A.LOOP COUNT 

>IRITIAL DATA IR HFACO 

;GEI NDRD-A 

J IF -, DONE RITH THIS TEST 

>GET RORD-B 

;CET RORO-C 

>GET NORD-D 

; 

^DONT CHARGE DATA IR ERROR LOOP 



014640 
014644 
014646 
014650 
014654 
014660 

014662 
014670 
014672 



014674 
014676 



172637 002646 

114205 

17 2605 

174237 002656 

105737 092645 

001367 

104425 002646 002656 

001751 

104056 



000741 

009137 015254 



65$: 



15$: 
> 



LDO NFAC0,tC2 ;DATA-PATTERR -> TEMP 

STD AC2,ACS ;TENP -> ACC 

LDD ACS,AC2 ;ACC -> TERP 

STD AC2,NFAC1 JTEMP -> NENORT 

TSTB LPTITE »tF TIGHT LOOP-OR-ERROR SET, THEN HAN: IR LOOP 

^"^ «5S ; HIH/ LINE-CLOCK OFF, A FPS(FID=1/FRN=0) 

; 

, NFACO, NFACl ;(LaADED> = (STORED) ?7 

25$ ;BR IF AGREE 

56 ;ELSE FSPAD DATA ERHOH 

; "FSPAD DATA ERROR" 

; «CC|#t = ACC0N0LAT3B RONBSR (0) -> (5) UNDER TEST 
> EXPO ACC := LOADED/EXPECTED 64.BIT DATA 
} RCVD ACC = RECEITSD 64. BIT DATA 

} 
8R 25$ ;NEXr DATA PATTEKR 

: 

JNP FSPOOl ;EXIT the HARD »»T 



CRP64N 

BEQ 

ERROR 



\iiiiiiiiiiiiiiiniiiiiiiiiniuiiiinnmiiiiiiiiiiiiiniiiiiiiiiiiii 



DATA FOR AP[]»E TEST: 



PDP-11/BO FPll-E HtROVtRI OIABIOSTIC 

B9rrn.ni 02-sep-7T 17130 



4137 










4838 


014702 


000000 


oooooo 


oooooo 


4839 


014710 


000000 






4840 










4841 


014712 


000120 


oooooo 


oooooo 


4842 


014720 


000000 


' 




4843 










4844 


014722 


000040 


004000 


0»44»0 


4845 


014730 


000000 






4846 










4847 


014732 


ooooos 


oooooo 


900040 


4843 


014740 


000000 






4849 










4850 


014742 


000012 


oooooo 


040000 


4851 


014750 


000000 






4852 










4853 


014752 


000000 


050000 


000040 


4854 


014760 


000000 






4855 










4856 


014762 


000000 


120000 


oooooo 


4857 


014770 


000000 






4858 










4859 


014772 


000000 


002400 


oooooo 


4860 


015000 


000000 






4851 










4862 


015002 


000000 


oosooo 


oooooo 


4863 


015010 


000000 






4364 










4B65 


015012 


000000 


000120 


oooooo 


4866 


015020 


oooooo 






4867 










4363 


015022 


000000 


000240 


000040 


4869 


015030 


oooooo 






4870 










4871 


015032 


oooooo 


000005 


oooooo 


4872 


015040 


oooooo 






4873 










4874 


015042 


oooooo 


000012 


oooooo 


4375 


015050 


oooooo 






4375 










4877 


015052 


oooooo 


oooooo 


050000 


4878 


015060 


oooooo 






4379 










4330 


015062 


oooooo 


oooooo 


120400 


48B1 


015070 


oooooo 






4382 










4383 


015072 


oooooo 


oooooo 


042404 


43B4 


015100 


oooooo 






4835 










4885 


015102 


oooooo 


oooooo 


405044 


4387 


015110 


oooooo 






4983 










4889 


015112 


oooooo 


oooooo 


000120 


4390 


015120 


oooooo 






4391 










4392 


015122 


oooooo 


oooooo 


000240 



PDP-11/60 FPll-E UlHDIflkRE DUG80ST1C 
OaPPEA.Pll 02-SSP-77 17J50 



4393 


015130 


OOOOOO 






4394 










4395 


015132 


OOOOOO 


OOOOOO 


000005 


4896 


015140 


OOOOOO 






4897 










4393 


015142 


OOOOOO 


000040 


000412 


4399 


015150 


OOOOOO 






4900 










4901 


015152 


OOOOOO 


OOOOOO 


oooooo 


4902 


015160 


050000 






4903 










4904 


015162 


OOOOOO 


OOOOOO 


000440 


4905 


015170 


120000 






4906 










4907 


015172 


OOOOOO 


oooooo 


oooooo 


4903 


015200 


002400 






4909 










4910 


015202 


oooooo 


oooooo 


oooooo 


4911 


015210 


005000 






4912 










4913 


015212 


oooooo 


oooooo 


oooooo 


4914 


015220 


000120 






491i 










4916 


015222 


oooooo 


oooooo 


040044 


4917 


015230 


000240 






4913 










4919 


015232 


OOOOOO 


oooooo 


OOOOOO 


4920 


015240 


000005 






4921 










4922 


015242 


OOOOOO 


oooooo 


oooooo 


4923 


015250 


000012 






4924 










4925 


015252 


177777 






4926 










4927 


015254 








4928 


015254 


000400 






4929 










4930 










4931 










4932 










4933 










4934 










4935 










4936 










4937 










4933 










4939 










4940 










4941 










4942 










4943 










49 44 










4945 










4946 










4947 










4948 











RiCTll 34(1446) 02-SKP-77 22l41 PtSE 91 
rSt PRICTIDI, rSPtD DtTl PtTTEKS, 1C4-1CS 



44$1 -B4a444400,'B«044444044044449,-*440004044«404444, 
*Bai014004,-B4004044444404440,*B4404444440040444> 
*B40l44044,-a4044440004404044,-B0400000444004404< 
''804044141, *B40a0004000044000,*B0000404404400040r 
•B04041014,*B»44440»444044444,-B0044044«0000«044< 
■B40000000,-t014t40040 4444444, 'B4404000000000000, 
-804400000,-81414044404440404,-80040004400400440, 
-B00440040,*B00040I014444400>,-B44000444040 00000, 
-B00444000, ■80400141404040400,-80000000000004000, 
-800000000,-80000000001010000,-84000000000000000, 
-800400000, -80444004414100000, -80000004400004000, 
-800040000,-80044000444444141,-80000404400000000, 
-800000000,-80044404404441410,-84044444000000000, 
-800000000,-84404044040000000,-80101000000000000, 
-800044400, -30000009000000000, -8 1010444400000000, 
-840400000,-80000004404441)009,-80000010140000000, 
-800040000,-80000000400040000,-80000101000000000, 
-800044400,-80000000004000009,-80000400001010000, 

-844004040,-80000000440400440,-84444404010100000, 

HHCIll 30(1046) 02-SEP-77 22:41 P4CE 92 
TSi fRiCnOB, PSPIO OtTt PITtERBS, »C0-1C5 



SEP 0093 
SEa 4113 



-84444000044404444 

80400404044044440 

84044444000444044 

84440444444044444 

84000000000004400 

-BOOOOOOOOOOOOOOOO 

-84044400000004444 

-BOOOOOOOOOOOOOOOO 

■80044000000400000 

-80000440000000000 

-80000000000400000 

-80000000000000000 

-84044000000000000 

-BOOOOOOOOOOOOOOOO 

-BOOOOOOOOOOOOOOOO 

-BOOOOOOOOOOOOOOOO 

-BOOOOOOOOOOOOOOOO 

-BOOOOOOOOOOOOOOOO 

-BOOOOOOOOOOOOOOOO 



-340000000,-80000444444444000,-80004000000000101,-80000000000000000 
-844400000, -80000000000440003,-8000000 0000001 010, -BOOOOOOOOOOOOOOOO 
-844444400,-80000400404440009,-84000000440000000,-30101000000000000 
-800040000, -84404404000000000, -80000000000000000,-81010000000000000 
-840044440, -80000000000040000, -80000000000000000, -BOOOOOIOIOOOOOOOO 
-844004444,-84000000000449009,-80000444000000000,-8 0000101000000000 
-800004400,-84004400000440449,-84044000000000000,-80000000001010000 
-804404400,-80004040400444000,-80044040400000000,-80000000010100000 
-800004400,-80040000400444400,-80000444440000040,-3 0000000000000101 
-804404000,-80000000440040409,-80000044400000000,-80000000000001010 
-1 ;<DaHE> 



PSP041: 



8R 



TSt37 



ti 



XEXt lESr, THE 8tR0 B4Y 



iniiiniiiiiniiiiiiiiiiiiiiiimiiiiiiniiiiiiiiiiimiiiiiiiiiiiiiii 



;*rEST 

; 
; 
> 
> 
; 
; 
; 
J 

; 

7 



17 PP[8IT/PP.ENir.(E(F)rPSPtD EX4CT.2ERD 

taiS TEST VERIFIES IHtt fHE "FP.lBlt- FLDB CDRRECtLV STORED 
k (200,000000,000000,000000) III THE "EHCT.ZERO" (FSPtDClIl) 
ICCUHOHIDR. HOtE THAT D«LY BITS <57:03> »RE CHECKED HERE, THE 
OTHERS <59:S8>::'<01'' KILL BE VERIFIED LATER; THE< ARE HOT 
DIRECTLY VISIBLE. THIS TEST ALSO IKDIRECTLV VERIFIES THE 
"FP.EHIT.F" LDCIC, 8HICH «AS USED TO CEHERATE THE ZEROES. 
THE EIPONENr AND SIS8 FIELDS ARE ALSO VERIFIED TO BE "O" ADD 
(000). 



sea 0094 

SEa 0114 



REGISTER/LOCATION USE: 



POP-11/SO rPll-E ItRORkRK DIlSiOSTIC 
OUtEk.ni 02-SW-11 17>S0 



49t9 

49Sa 

4951 

49S2 

4953 

4954 

4955 

4955 

4957 

4958 

4959 

4960 

4961 

4962 

4963 

4964 

4965 

4965 

4967 

4968 

4969 

4970 

4971 015256 

4972 

4973 015260 

4974 

4975 01S264 

4976 

4977 

4978 015266 

4979 015272 
4930 0152T4 
49B1 015276 
4982 015302 
4983 

4984 015304 

4985 015306 
4986 

4987 015312 

4988 015320 

4989 015322 
4990 

4991 
4992 
4993 
4991 
4995 
4996 
4997 
4998 
4999 
5000 
5001 
5002 
5003 
5004 



HkCIU 30(1046) 02-SSP-77 22:41 PHEE 93 

r»7 rpi«iT/rp.siiiT.(ur}/psPia hict.zsro 



SEQ 0095 
SE« 0115 



000004 

170127 040240 

10440iS 



172437 003004 

174000 

170400 

105737 002645 

001374 

172400 

174037 002646 

104425 003060 002646 

001401 

11)4107 



POP-11/SO KPll-E StROatRE DltCNOSTIC 
OQFPEJ.PIl 02-SliP-77 17:50 



5005 

SOOS 

5007 

5008 

3009 

5010 

5011 

5012 

5013 

5014 

5015 

5015 

5017 

5013 

5019 

5020 

5021 

5022 

5023 

S024 

5025 

5026 

5027 

5023 

5029 

5030 

5031 

5032 

5033 

5034 

5035 

5036 

5037 

5038 

5039 

5010 

5041 

5042 

5043 

5044 

504S 

5046 

50 47 

3048 

5049 

5050 

SOSl 

5052 

5053 

5054 

5055 

5056 

5057 

50S3 

5059 

5060 



015324 000004 



015326 
015332 



170127 040240 
012704 177600 



015336 104406 



015340 
015344 
015346 
015350 
015352 
015354 
015356 
015362 

015364 
015370 
015374 
015402 
015404 



172737 003070 

174300 

170401 

170402 

170404 

172700 

105737 002645 

001366 

174337 002656 

040437 002656 

104425 003070 002656 
001401 



; ■ 

; 

; 

; 

) 

I 

} 

> 

> 

> 

t 
> 
} 
» 
t 
t 
} 
y 
t 

TSt37: 



KrtCO* -aOTPOT O-NaOS 04tt> SROULD be ■EXtCT.ZERD' 
•CO -(TEMP) 



NODOLC/ERROR IIPOl 

CRO«/UTCaES, JKEe/RH, rtLg.CnL(KRa,i), PSPlD.tDDR.NDX/REe, 
P.BBB.t-EaULES/HIT.P 

PEIP/K9 

ClON/LltCaES, B0T<2sD>-(.0CIC, 
PSPlD.VRITE/EIMLIfD), PP.EHT.r 

FUDL/tlO 

CPRETIODSLT TSRiriEDl 

PtLO/Kll 

F.BDS.KD.NODE), PSPtD(D.llaOE), PAtD.DATJl/CITL(l,ZERa}, 



LDPPS 1040240 



ERRPIT 
> 



-ERROR-LDOP-EITERS-HSRE- 



IIITR-DISlB^O-NDDe/TROliC 

; 

;DaNT CiitlEE DlIA II ERROR LOOP 



63$: 



LDD 

STO 

CLRO 

TSIB 

BIE 



PPXLTP^tCO 

Aca,ico 

>co 

LPTITE 
63S 



LOO 
STD 



AC0,tC0 
X£0,MrtCO 



CKP64N ,fritna,w\zt 



BEQ 
ERROR 



tSt40 
107 



>*tESt 

; 
; 

i 

} 
i 
; 
; 

HACIll 

T40 

; 
> 
t 
I 
} 
) 

t 
> 
; 
> 
t 
; 
; 
; 
> 
; 
; 

7 

> 
; 
; 
} 
t 
i 
} 

> 

t 

TSt40: 



;PRESET OOTPDT TO 4*<0S2525) 
JCDPT ACCOPl -> kCCSPl 

;re»d rsptoi:i7] "exact-zero* 

;IF TICHT LOOP-all-ESROR SET, THEN BARS IN LOOP 
; mm/ LHIE-CLOCIt DPP, l FPS(rlO=l/FNM=0) 

> 

JCOPY ACCSP] -> ACCDF3 
>ACtOF] -> MENORy 

; 

;AHSIIER = (0,0,0,0) 777 
If INEII TEST IF ACREE 

lELSG ERROR 
)"rRACTiaN/CI.RD-EXEC/PPENIT.r DATA ERR" 
) RCFQ ACO s RECEIVED DATA, EXP'D (000000,000000,000000,000000) 



40 PRACTIOI, PSPAO ASDRSSSINC VIA RCDFl AND RCSF] 
THIS TEST VERIFIES THE SCRATCHPAD ADDRESSING FUNCTIONS: 
O[SF3<3:0> == "0*|FIRB<2:0> AND 
RCDF3<3:0> == ■•00«|FIRB<7t6> 

30(1046) 02-SEP-77 22i41 PACE 94 
FRACTION, FSPAD ADORESSINS VIA RtDF3 AND RCSF3 

ADDRESS NODES II THE FRACIIUI SCRATCHPADS. 

IBIS TEST (.DOES FOR STDCE 0/1 COIOITIONS IN THE 3 LOW ORDER 
BITS OF THE SCRATCIPAD ADDRESS PATH, FROH FIR -> THE SPAD. 



SCO 0096 

sea 0116 



RECISTER/LOCATION DSE: 

NFACOt -INPOr DATA PATTERN 

NFACl* -ODTPOT, AFTER ADDRESSIIG CHECK 

ACO -(TENP) 

AC5 -(TENP) 



NODDLE/ERROR INFO: 

FIOA/KB 

CRON/LAICHES, JREC/8VA, rA.O.CNIL, FSPAD. ADDR.lfOX/REG, 

FEXP/K9 

CROR/LATCKES, BnT<2:0>-LOGIC 

PMUL/KIO 

CPREVIODSLT TERIFIED1 

PALU/Ell 

F.BUS.A(D.NODE>, PSPAD.ADDII(D.NaDE) 



LDPPS 1040240 
NOV #177600, R4 



JINTR-DISAB/D-NODE/TRUHC 
;IIASX TO ZAP SIGH/exPNT 



RCSF]=FIR8<2:0> ADDRESSIIG, CHECK FOR STUCE-O'S, 8IIS<2:0>- 

^OW»T ;00NT CHANGE DATA IN ERROR LOOP 
-ERRaH-LOOP-ENTERS-aERE 



LOD 

STD 

CLRD 

CLRD 

CLRD 

LDO 

TSTB 

BNE 

SID 

3IC 

CI4Pe4H 

BEQ 

ERROR 



FPZEAP,AC3 

AC3,AC0 

ACl 

AC2 

AC4 

AC0,AC3 

LPTITE 

595 

Ai:3,NFACl 
R4,NFAC1 
,FPzeAP,HFACl 
.•-4 

07 



KFPZEAP) -> F1RB<7;6>="11" 

)FIR8<7:6>="11" -> FIRa<2:0>="000" 

;ZEROES -> FIRB<2:0>=:"001" 

;ZEROES -> FIRB<2;0>="010" 

)ZEROES -> FIR3<2:0>=-100* 

JFIHe<2:0>="000" -> FIHB<7:6>="11" 

;IF TIGHT LOOP-QN-ERROR SET, THEN HANG IN LOOP 

) NIIH/ LINE-CLOCK OFF, S, FPS(FI0=l/rMN=0) 

) 

;riRB<7:6>=:"ii" -> mfaci 

;ZERO BNKAITEO SITS OF RESULT, 
;CONPARE {EXPD):(RCVD), FOR EO/NE 
;BR IF AGREE 
JSIGKAL ERROR ... IF NOT 



;"FSPAD ADORS ERROR) RCS'l" 

J HCVD ACC = RECEIVED ACC AFTER SEQ, EXP'O IQ RE (12S,«P, AO,»P) 

' N3T (0,0,0,0) 



fOf-lUiO PPll-e BtRDHtRK DIIGIOSTIC 
DQFPEIk.Pll 02-SEP-TT 1T:S0 



KtCIll 3«(104() 03-SEP-T1 22M1 PIGE 95 

T« rttcttoa, rstko iODiEssias tik aeon iio tttsrj 



SEa 0097 
SES 0117 



SOSl 
5062 
5063 
5064 

5065 
5066 
5067 
5069 
5069 
5070 
5071 
5072 
5073 
5074 
5075 
5076 
5071 
507B 
5079 
5080 
50S1 
5082 
5083 
5084 
5085 
5086 
5087 
5088 
5089 
5090 
5091 
5092 
5093 
5094 
5095 
5096 
509T 
5098 
51)99 
3100 
5101 
5102 
5103 
5104 
5105 
5106 
5107 
5108 
5109 
5110 
5111 
5U2 
5113 
5114 
5115 
5116 



015406 104406 

015410 172437 0030T0 

015414 174003 

0IS416 170401 

01S420 170402 

015422 172403 

015424 10573T 00264S 

015430 O013S7 

015432 174037 002656 

015436 040437 002S56 

015442 104425 003070 002656 

01S450 001401 

01S452 104007 



015454 104406 

015456 172737 003070 

015462 174304 

015464 170400 

015466 172704 

015470 105737 002645 

015474 001370 

015476 174317 002656 

015502 040437 002656 

015506 104425 003070 002656 

015514 001401 

015516 104007 



015520 104406 

015522 172437 003070 

015526 172537 003060 

015532 172637 003060 

015536 174037 002656 

015542 105737 002645 

015546 001365 

015550 040437 002656 

015554 104425 003070 002656 

015562 001401 

015564 104006 



015566 104406 



015570 
015574 
015600 
015604 
015610 
015614 

015616 
013622 
015630 
015632 



172737 
1J2537 
172637 
174337 
105737 
001365 

040437 
104425 
001401 
104006 



003070 
003060 
003060 
002656 
002545 



002656 

003070 002656 



PDP-11/60 PPII-E HIRDHIRE OIIEIIOSIIC 
OQFPEIV.Pll 02-SEP-77 17550 



5117 
5118 
5119 
5120 
5121 
5122 
5123 
5L24 
5125 
5125 
5127 
5128 
5129 
5130 
5131 
3132 
J133 
5134 
5135 
5136 
5137 
5138 
5139 
5140 
5141 
5142 
5143 
5144 
5145 
514S 
5147 
5148 
5149 
5150 
5151 
5152 
5153 
5154 
5155 
5156 
5157 
5158 
5159 
5160 
5161 
5162 
5163 
5164 
5165 
5166 
5157 
5168 
5169 
5170 
5171 
5172 



, >Csr33riRB<2:0> kOORtSSIIG, CBECE FOR StOCE-l'S, BITS<1I0> 

ERRPIT ;B0IIT ClilGK OUl II ERROR LOOP 

, ERBOR-UOOP-EltERS-llERE 

6D$I LDD PPZEkPrtCO ;(PPXE1P) -> FIRB<7:6>="00" 

StD »C0,IC3 |FlHB<7l6>*-00" -> FlRa<2:0>="011" 

CLRD *C1 ;ZEROES -> P[R8<2i0>=-0Ol" 

CLCD tC2 ^ZEROES -> PIRB<2:0>:-010* 

LBO ILi:3,tC0 ;riRB<2:0><"011' -> riRB<7:6>=*00» 

TSTB LPTITE }ir TICHT LOOP-aB-ERROR SET, TREI HIRG II LOOP 

BIE 60S J Kite/ LIRE-CLOCK OFF, I, FPS(FID»1/Fmi=0) 

StD »C0,»F»C1 ;FIRB<7S6>="00" -> KF»C1 

BIC R4,IIFtCl ;ZERa OfVtllTED BITS OF RGSOLr, 

CIIP64II ,rPZEkP,IFlCl ICDIPIRE (E1[PD):(RCT0>, FOR EQ/NE 

BCa .** >BR IF tSREE 

ERROR 07 ;SieHL ERROR ... IF ROT 

;*FSP1D ADDRS ERROR) RCSFl* 

; RCTO tec = RECEIVED tCC iFTER SEO/ EXP'D TO BE C125,tP,«P,*P> 

t ROT (0,0,0,0) 

; 

I RCSF3 = riRB<2sO> tODRESSIMS, CHECK FOR STOCK-l, BIT<2> , 

ERRPIT ;DORT CHlRCe DlTt II ERROR LOOP 



LDD 


FPZEAP,»C3 


STD 


•C3,tC4 


CLRD 


ICO 


LDD 


tC4,tC3 


TSTB 


LPTITE 


BIE 


615 


SID 


llC3,MFkCl 


BIC 


«4,NF1C1 


CI(P64I< 


,FPZElP,IFtCl 


BEQ 


.»4 


ERROR 


07 



61S1 LDD FPZEAP,»C3 ;(FPZEtP) -> FIRB<7:6>=:"11" 

>FIRB<7I6>="11" -> FIBB<2:0>="100" 

;ZEROES -> FIRB<2:0>="000" 

JF11!B<2:0>="100" -> FI8B<7:6>="11" 

»IF TIGHT LOOP-OI-ERROR SET, THEI H«NG IN LOOP 

J KITH/ LIRE-CLOCK OFF, ( FPS(FID=l/rmi=0> 

7 

;F1RB<7:6>="11" -> KFllCl 

JZERO URHtNTED BITS OF RESULT, 

jCOMPtRE (EXPD):(RC«D), FOR EQ/RE 

;BR IF HGREE 

>SIGRAL ERROR ... IF lOT 

;'FSPiD tODRS ERROR; RCSF)" 

; RC7D iCC :: RECEIVED tCC AFTER SEa, EIP'O TO BE (125,IP,AP,tP) 

; lOT (0,0,0,0) 

> 
RC0F3=FIRB<7l6> tDDRESSIIG, CHECK FOR STBCK-O'S, BIIS<7:6> 

ERRPIT ;DQIT CBANGE DlTt IR ERROR LOOP 

; ERROR-LOOP-EITERS-HEHE 



62S< 



LDD 

LDD 

LDO 

STD 

TSTB 

BHE 



FPZEAP,ACO 

FPZERa,ACl 

FPZERa,AC2 

ACO,IFtCl 

LPTITE 

62 S 



;(FPZEtP) -> FIR8<7:6>="00" 

;Z£80ES -> FIRB<7:6>="01" 

;ZERaes -> FIRB<7:6>="10" 

;FIRB<7:6>="00" -> MFKCl 

)IF TIGHT LOOP-OI-ERHOR SET, THEN HHiS IN LOOP 

i WITH/ LINE-CLOCK OFF, L FPSCFID=l/Fi<l(-0) 



BIC R4,NF1C1 ;ZERO URHAHTED BITS OF RESULT, 

CIIP64)I ,FPZEKP,HFAC1 ;CaNFtRE (EXPD):(RCTO), FOR EQ/NE 

BES .H >BR IF tGRee 

ERROR 05 ;StGllL ERROR ... IF HOT 

;*FSP1D tODRS ERROR) RtOF]* 

I ROD (CC ^ RECeifED «CC AFTER SEQ, EKP'D TO BE ( 125,>P, AP,AP) 

WACTll 30(1046) 02-SEP-77 22:41 PAGE 96 

T40 FRACTIOI, FSPAD ADDRESSIIC VIA RIDF] AID RC3PJ 



SF.3 0098 
SES 0111 



63$: 



; lor (0,0,0,0) 

J 

RtDF3=FIRB<7;6> AODRESSIIG, CHECK FQR 3T0CK-1'S, BIT3<7:5> 

ERRPIT ;OOIIT CHARGE OITi IN ERROR LOOP 
) SSROR-LOOP-ERTERS-KERE 

FPZSiP,«C3 ;(FPZEAP) -> FIRB<7:6>="11" 

FPZEBO,ACl JZEROES -> FIR8<7:6>="01" 

FPZER0,AC2 JZEROES -> FIRB<7: 5>="10" 

AC3,NFAC1 ;FIRB<7:6>="11" -> RFACl 

LPTITE )IF TIGHT LOOP-OR-ERROR SET, THEN HAM!; IN LOOP 

S3$ ) KITH/ LIRE-CLOCK OFF, 4 FPS(FID=l/Fi(H=0) 



LDD 

LDD 

LDD 

STD 

TSTB 

BNE 



>ZERO ONVANTED BITS 0" RESULT, 
;CailPARE (EIPD):(RCVD), FUR Eg/NE 
;BR IF AGREE 
;SISIAL ERROR ... IF HOT 



>"TEST 

J 

} 

) 

) 

) 

} 

t 

} 

} 

> 

> 

; 
; 
> 
) 

7 

> 

7 

; 



BIC R4,MPtCl 
CMP64I ,FPZEAP,NFAC1 
BEG .<'4 
ERROR 06 

;'FSPAD ADDRS ERROR; itCDFl' 
; RCVO ACC - RECEIVED ACC AFTER SEQ, EXP'D TO BE (125,AP,AP,AP) 
> HOT (0,0,0,0) 

> 



41 FRACTIOI, rSPAOCCill.lRITE/AODRS-FDPCE: OSIIG "LDF" 

THIS TEST CHECKS THE F/0-4DDE IRITE.SECT. PSPADCCD] LOGIC, tHO 
THE FSPAD.SECtCCDl PORCg-A00»SSS-l7 LOGIC, OSING THE FOLLdKIMG: 

LDF: (-COIVSP) • (F.IODE) -> (FORCE. ADRS.17).FSPAD.SECTCCD3 
(-UCBIVSP) • (F.HOOE) -> (-IIRITE).FSPKD.SECTCCD) 



REGISTER/LOCATION USE: 



ACO 
AC3 



-npur DATA, tia-*aoi 

-OUTPUT DATA, F/D-XOOG 



KFtCO> -ACO IX lEIIORV 
HFACl* -AC3 II HENORV 



RODULE/ERROR IIFO: 



FN0A/K8 

CRON/LATCHES, JREG/BOA 

FEXP/K9 

CHOH/LATCHES, BUr<2: 0>-LDGIC, FSPAO.WRirE/EHABLE(F/D) 

FHOL/KIO 

tPHEVIDUSLY VERIFIED] 

FALU/Kll 

FSPAD.i(SITE.E«B/»00H(F/i).H30E) 



PDP-11/SO FPll-E BtRDVlIK DIISIDSTIC 
DQFPEt.Pll 02-SEP-77 17150 



UCIU 30(1046) 02-3EP-T7 22:41 PtSE 97 

T41 rKXelian, rSPMCCDl.VRITE/iDDRS-rORCSl DSIIC 'LOP* 



SEQ 0099 
SES 0119 



015634 000004 



015636 
01S642 



170127 040240 
172437 003004 



015646 104406 



015650 
015654 
015656 
015660 
015664 

015666 
015670 
015674 



015700 
015706 
015710 



172737 003034 

110001 

172700 

105737 002645 

001374 

170011 

174037 002646 

174337 002656 



104425 002646 003004 

001401 

104057 



5173 
5174 

5175 
5176 
5177 
517B 
5179 
5190 
SlSt 
51B2 
5183 
5184 
5185 
5186 
5187 
5188 
5189 
5190 
5191 
5192 
5193 
5194 
5195 
5196 
5197 
519B 
5199 
5200 
5201 
5202 
5203 
5204 
5205 
5206 
5207 
5208 
5209 
5210 
S211 
5212 
5213 
5214 
5215 
5216 
5217 
S213 
5219 
5220 
5221 
5222 
5223 
5224 
5225 
5226 
5237 
5221) 



PDP-ll/60 rPll-£ HARDJIkRE DUGHOSIIC 
D9FPE».P11 02-SEP-77 17:50 



5229 
5230 
5231 
5232 
5233 
5234 
5235 
5236 
5237 
5238 
5239 
5240 
5241 
5242 
5243 
5244 
5245 
5246 
5247 
5248 
5249 
5250 
5251 
5252 
5233 
5254 
5255 
5256 
5257 
5258 
5259 
5260 
5261 
5262 
5253 
5264 
5265 
5266 
5257 
5268 
5269 
5270 
5271 
5272 
5273 
5274 
5275 
5275 
5277 
5278 
5279 
5280 
5281 
5232 
5283 
5284 



013724 000004 



015725 
015732 



170127 040240 
172437 003004 



015736 104406 



015740 172737 003024 

015744 170001 

013746 176003 

015750 105737 002645 

015754 001374 

015756 170011 

015760 174037 002646 

015764 174337 002656 



015770 104425 002646 003004 
015776 001401 
016000 104057 



016002 104425 002556 003010 
016010 001401 
016012 104060 



I ■ 






KT41I 


SCOPE 






LDPPS 
LDD 


1040240 

rpiLtp,ieo 




ERRPir 
> 


— ERRDR-LOOP-ElllRS-tt RE- 


63$: 


LDD 

SETP 

Lor 

TST8 

B»E 


PP*LTI,1C3 

>C0,tC3 

LPtlTE 

63S 




SETD 

STD 

SID 


Rco,iir«c« 
ti;3,Nrtci 



;IITR-OIStBI,E/D-liaOE/TRORC«TE 

|(052S2S#052S25.0S2525, 052525) -> JlC0Ct,8,C,0] 

t 

)San CRIME OXTl II ERROR LOOP 



015712 104425 002656 003074 
015720 001401 
015722 104060 



10$: 



>(12S252,12S252,12S252/1252S2) -> >C3C«,B,C,D3 

)EITER F-HODE 

}tC0Ck,B,a,03 -> kC3tktB,-,-1 

)IF TIGHT LOOP-OI-ERROR SET, THEI HIKC III LOOP 

) tltaf I.IIE-CiaCK OFF, 4 FPSCFIO^l/FMN^O) 

} 

;BtCE TO D-HOOE 

;GeT 1C0C4,B,C,01 -> MFACO 

)GET kC3C4,B,C,D3 -> NPtCl 

; 

;*SEE TBII 4C»Ct,B,C,D] IkS CEPT IBTICT* 

CMP64H ,HFtCO,FPtLTP »= (052525,052525,052525,052525) ?7 

BEQ 10$ jBR IF DK 

ERROR 57 ;ELSE ERROR 

)"FSP«D FP-INSTR MODIFIED SRC-RCC ERR" 

) HFPP ICO > SRC 64.8ir DRTH FOR OPERITIOB = (kP,IP,tP,»P) 

i RCTD RC3 = 64.Bir tktk STORED tFTER r<->D NODE COIIERT 

) 
)*SEE TI«T OOTPBT iCC HAS BRITTER ItS SPECIFIED* 

CHP64I4 ,NFlCl,PPEPil ;= (052525,052525,125252,125252) 

BEQ TST42 }> }KX1 TEST IF «LL OE 

ERROR 60 >ELSE ERROR 

;»FSPt0-SECTtCD2 MBRS/ilRITE-EltBL ERR* 

; BFPP tCO - SRC 64. Bit DtTl FOR OPERITIDII - <1P,1P,»P,>P) 

) RC»D kCi = 54.BIT Dttl STORED KFTER F<->D MODE CONVERT 



77 



42 



FR4CII0I, FSPtDCCOJ.tRITE/tDORS-FDRCE: OSING "STCFD" 



;*I«ST 
) 
) 
> 

> 
> 
i 
} 
> 
> 
} 
f 
} 
} 
; 
) 

HlCYll 30(1046) 02-SeP-77 22:41 PIGE 98 

T42 FRtCTIOH, FSP»DCCD3.IIRITE/»0DRS-FCIRCE; USIKC "STCFO" 



TKIS TEST CHECES THE F/D-NODE VRITE.SECT.PSPADCCOl LOGIC, »tD 
THE FSPRO.SeCTCCDl FDRCE-iDDRESS-17 LOGIC, OSINS THE FOLLOHING: 

STCFO: (-CQITSP) • (F.NODE) -> (FORCE. Jt0RS.17).FSPAD.SEGTCGD3 
(OCOBVSP) • (F.II3DE) -> (llRtTE).FSP«D.SECTCCD3 



REGISTER/LOCATiaB BSE: 



ACO 
AC3 



-INPBT OATA, F/D-DDO: 
-OUTPUT DATA, F/D-HOOE 



!IFACO» -ACO II HENQRT 
IIFAC1« -AC3 IR NENORT 



SE2 0100 
SS3 0120 



} 
} 

> 
I 
t 

I 

i 
i 
) 

; 
) 
; 
/ 
) 
; 
) 

TST42: 



lODDlSAERROR IKFO: 

FNOA/KB 

CRON/LAICHES, JREC/BBA 

FEXP/E9 

CROKALATCHES, BDT<2:0>-LOGIC, FSPA0.irRITE/ERA8LE(F/D) 

FNUL/EIO 

CPREVIOOSLir TERIFIEDl 

FALO/Kll 

FSPAD.IfRITE.EIB/ADDR( F/0. H3DE ) 



LDFPS 
LDD 



ERRPNI 
, 



f040240 
FPALTP,ACO 



-ERROR-LaOP-EBTERS-HERE- 



JlNTR-OISABLE/D-laOE/TRONCATE 

}(052525,052525,052525, 052525) -> »C0CA,8,C,03 
) 

;ddnt charge data la error loop 



63$: 



LDD 

SETP 

STCFD 

TSIB 

BIE 

SETD 

STD 

STD 



FPALTI,AC3 

AC0,AC3 

LPIIIE 

63$ 



ACO,NFACO 
AC3,NFAC1 



)*SEE THAT ACOCA,B,C,D] IAS H 

CRP64N ,IIFACO,FPALrP 

BEQ 10$ 

ERROR 57 

>"FSPAD FP-IISTR WODIFIED SR: 

) HFPP ACO = SRC 64. BIT 

> RCVD AC3 : 64.BIT OAr 



;(125252,1252S2,125252,125252) -> »C3C»,B,C,D3 

;EKTER F-NODE 

)ACOCA,S,0,03 -> AC3CA,8,C,D] 

;IF TIGHT LOOP-OH-ERROR SET, THER DAIS IN LOOP 

) KITH/ LIRE-CLOCK OFF, & FPS(FID=1/PMM=0) 

) 

!8ACE TO O-NOOE 

;GEI AC0CA,B,C,D] -> HFACO 

>GET AC3CA,B,C,D] -> HFACl 

; 

EPT IBIACt* 

;= (052525,052525,052525,052525) ?7 
>BR IF OE 
;ELSg ERROR 
ACC ERR" 

DATA POP QPERATIOI = (AP, tP,AP,«P) 
A STORED AFTER F<->0 MODE CONVERT 



10$: 



»«SEE THAT SDTPOT ACC HAS BRITTER AS SPECIFIED* 

CIP644 ,NFAC1,FPAP00 )= (052525,052525,000000,000000) 7? 

BEO ISI43 >; JIEXT TEST IF ALL OK 

ERROR 60 ;Et.SE ERROR 

J'FSPAO-SECttCD] ADORS/RRITE-ERAJU ERR" 

; HFPP ACO = SRC 64. BIT DATA FDR OPERAIIDR = (AP,AP,AP,AP) 

; HCJD AC3 = 64. BIT OAr* STOOED AFTER F<->D MODE CONVERT 



;*rEST 43 FRACriOH, PSPAOCCOI.^RITE/ADDRS-FQRCE! USING "SICDF" 



PDP-ll/(0 FPll-E HKRDIIIRK DIICIOITIC 

DQrPE«.pil 02-sep-J7 it:so 



S28S 
S2S6 
S2B7 
5268 
S289 
S29S 
5291 
5292 
S293 
5294 
5295 
5296 
5297 
5298 
5299 
5300 
5301 
5302 
530) 
5304 
5305 
5306 
5307 
5303 
5309 
5310 
5311 
5312 
5313 
5314 
5315 
5316 
5317 
5313 
5319 
5320 
5321 
5322 
5323 
5324 
5325 
5326 
5327 
5323 
5329 
5330 
5331 
5332 
5333 
5334 
5335 
5336 
5337 
5339 
3339 
5340 



016014 000004 



016016 170127 040240 
016022 172437 003004 



016026 104406 



016030 172737 003024 

016034 176003 

016036 105737 002645 

016042 001374 

016044 174037 002646 

016050 174337 002656 



016054 104425 002646 003004 
016062 001401 
016064 104057 
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43 rmcTioi, rsptoccoi.iiRitE/kDois-raRCE: osiic "stCDr" 

raiS TUT CHECKS THE r/B-NOOE HRITE.SECT.PSPAOtCD] LOCIC, AID 

THE rsPtp.SECTCcoi roRCE-ioBDEss-u LQEtCy usiic THE roLLaviic: 

STCOr: (-COITSP) • (D.llaOE) -> (-r0RCE.URS.17).PSP4D.SeCTCC0} 
(OCDIISP) • (D.IDDE) -> <-ll»tTE).rSP»B.3ECTtCDJ 

RECISTER/LaCtTIDI DSEl 



SE8 0101 

sea 0121 



ST43: 



63S: 



ICO 
AC 3 



-IRPOt OtlA, P/t-HODI 
-aOTPUT DATA, P/O-mOE 



NPAC04 -ACO li NEOaRT 
NPACl* -AC3 II NEKDRY 



NOOOLE/ERRDIi IRFD: 

FI0A/IC8 

CROK/LATCHES, IRiS/iOk 

FE)[P/lt9 

CRON/LATCHES, BUT<2: 0>-iaGIC, FSPAD.ilRITE/eilABLE(F/D) 

FNVL/KIO 

CPKETiaOSLT VERIFIED! 

FALO/Ell 

FSPA0.1RITE.eiB/ADDR(F/D.I<aDE) 



Lorps 

LDD 



«040240 
FPALrP,ACO 



;IllIR-OISABLE/0-IIOOE/TRairt:ATE 
;(052S25,052S25,052525, 052525) -> «C0[A,B,C,D3 

)Oa«T CHANCE DATA IN ERROR LOOP 



— ERROR-LODP-ENIERS-HERE- 

; 

FPALTI,AC3 ;(125252,125252,125252,125252) -> AC3CA,B,C,D7 

AC0,AC3 ;AC0tA,B,C»D3 -> AC3CA,8,-,-3 

L»TITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANS IN tQOP 

63S J KITH/ LINE-CLOCK OFF, S. FPS(FID=l/rMM=0) 

; 

AC0,NFACO ;CET AC0CA,B,C,07 -> HFACO 

ACS.HFICl ;GET AC3[A,B,C,0) -> HPACl 

; 

;*see THAT acoi:a,b,c,o3 has kept intact* 

CNP64H ,NFACO,FPALrP >= (052525,052525,052525,052525) 77 

BEQ lO; !BR IF OK 

ERROR 57 ;eLSE ERROR 

;>PSPA0 FP-IISTR HOOiFIED SRJ-ACC ERR" 

; HFPP ACO = SRC S4.BII DATA FOR OPERATION = {AP,AP,«P, «P) 

; RCVD ACa : 64. BIT DATA STORED AFTER F<->0 NODE CONVERT 



LDD 

STCOF 

TSTB 

BNE 

STD 
STD 



PDP-tl/SO PPlt-E HIRD<ARE OtASNOSTIC 
DOFPEA.Pll 02-SEP-77 17:50 



HACVll 30(1046) 02-SEP-77 22:41 PIGE 100 

T43 FRACTIOI, FSPA0CC03. VRITE/ADIRS-FORCE: DSINn "STCDF" 



SEQ 0102 
SE3 0122 



5341 
5342 
5343 
5344 
5 143 
5346 
5347 
3349 
5349 
5350 
5351 
5332 
5353 
5354 
5355 
5356 
5J57 
5J58 
5359 
5360 
5 361 
5362 
5 163 
5364 
5365 
5355 
5367 
5)68 
5J6» 
5370 
5371 
5 372 
5373 
5374 
5375 
5376 
5377 
5378 
5379 
5J80 
S!31 
53B2 
5383 
5384 
5335 
538S 
55 37 
5333 
53B9 
5390 
5)91 
5392 
5393 
5394 
5J9j 
5396 



016066 104425 
016074 001401 
016076 104060 



0026 56 003074 IDS: 



016100 000004 



>*SEe THAT aOTPOT ACC HAS NRITTEN AS SPECIFIED* 

CIIP64II ,HFACI,FPtPtN i= (052525,052525,125252,125252) 77 

BEB TST44 ;; ;NEXT TEST IF ALL OK 

ERROR 60 ;ELSE ERROR 

J'FSPAD-SECTCCD] IDORS/NRIIE-eilBI. ERR" 

; HFPP ACO = SRC 64.811 DATA FOR OPERATION = (AP,AP,AP, AP) 

> RCTO AC3 = 64. BIT DATA STORED AFTER F<->D MODE CONVERT 



•TEST 44 FRACTION, PSPAOCCDLNRITE/ADDRS-FORCE: USING "LDCDF" 

IBIS TEST CHECKS THE F/D-NQDE NRITE.SECT.FSPA0CCD7 LOGIC, AND 
THE FSPAD.seCTCCD] FaRCE-ADDRESS-17 LOGIC, USING THE FOLLONING: 

LOCOF: (COIVSP) • (F.NODE) -> (-FORCE. AORS. 17). FSPAO.SECTCCD] 
(-OCOITSP) • (P. NODE) -> (-NRITE).FSPA0.SECTtCD3 



016102 
016106 



170127 
172437 



040240 
003004 



016112 104406 



016114 
016120 
016122 



172737 
170001 
177700 



REGISTER/LOCATIOII DSE: 



(CO 
AC3 



NFACOi- 
MFACll- 



-INPOI DATA, F/0-4aDE 
-OOTPDT DATA, F/D-NODE 



-ACO IN NENORV 
-AC3 IN NENORY 



NODULE/ERROR INFO: 

FIDA/K8 

CROI/LATCHES, JREG/BDA 

FEXP/I9 

CRON/LATCHES, BaT<2:0>-LDGIC, FSPAD.HRITE/ENABLE(F/0) 

FNDL/AIO 

tPREVIOOSLV VERIFIED] 

FALU/Kll 

FSPAD.NRITE.ENB/ADOR(F/O.NaDE) 



SCOPE 



»*****•**•»**»*•» 



LOFPS 
LDD 



ERRPNT 
, 



•04024O 
rPALTP,ACO 



-ERROR-LOOP-EHIERS-HERE- 



;INTR-DISABLE/D-KaDE/TRaNCIITE 

)(052525, 052525,052525,052525) -> ACOrA,a,C,0] 

} 

;DDNT CHANGE DATA IN ERROR LQOP 



63$: 



LDD 

SETF 

LDCDF 



FPALTII,AC3 
ACO, AC3 



>(125252,125252,125252,1232S2) -> AC3L«,3,C,D3 

JENTER F-HODE 

;ACOtA,B,c,n] -> »C3[:»,8,-,-] 



PDP-11/SO FPll-g HtRDIItRE OltGiaSTIC 
0«FPE*.P11 02-SEP-IT 17tS0 



MClfU 30(1045) 02-seP-7T 22:41 PtGE 101 

T44 rPkCTIOl, FSPiDCCDI.KStTE/UlRS-rORCE: OSIIC "LDCDf 



SEQ 0103 
SEa 0123 



016124 10STS1 00164S 

016130 001374 

016132 170011 

016134 174037 002646 

016140 174337 002kS6 



016144 104425 002646 003004 
0teiS2 101401 
016154 1040S7 



016156 104425 002656 003074 
016164 001401 
016166 104060 



5397 
5398 
5399 
5400 
5401 
5402 
5403 
S404 
5405 
5406 
5407 
5400 
5409 
5410 
5411 
5412 
5413 
5414 
5415 
5416 
5417 
541B 
5419 
5420 
5421 
5422 
5423 
5424 
5425 
5426 
5427 
5428 
5429 
5430 
5431 
5432 
5433 
5434 
5435 
5436 
5437 
5438 
S439 
5440 
5441 
5442 
5443 
5444 
5445 
5446 
5447 
5448 
5449 
5450 
5451 
5452 

PD?-11/S0 FPll-E HIROMRE DUSIIQSTIC 
DaFPEA.Pll 02-SEP-77 17! 50 



5453 
5454 
5455 
5456 
5437 
5458 
5459 
5460 
5461 
5462 
5463 
5464 
5465 
5466 
5457 
5458 
5469 
5470 
5471 
5472 
5473 
5474 
5475 
5476 
5477 
5478 
5479 
5430 
5481 
5482 
5483 
5484 
5485 
5436 
5487 
5488 
5489 
5490 



TSTR 

eat 



LPTITE 
63» 



}ir TICHT LDOP-OI-ERROR SET, THEI HIIC III LOOP 

; Vim/ uie-CLDCK orr, i pps(riD=i/ri4ii°0) 



SETO 

STO 

StD 



Aco,apkco 

ACS.NF&Ct 



10$: 



016170 000004 



>B«CK TO 0-MOOK 

IGET tCOCt,B,C,D] -> NFICO 

;C(T tC3C4,>,C,D] -> NrUl 

; 

>*SKE niT 4CDCi,B,C,*3 HS KEPT IIIUT* 

CIIP64W ,Kr«C«,PPll.rP >e (052525,052525,052525,052525) 

BEQ lO; ;BR IP OE 

ERROR 57 JELSE ERROR 

>*FSPM PP-IBSTR HaOiriED SRC-ACC ERR* 

; irpp Aco • SRC «4.Bir data for DPERATIOI = (AP,AP,AP,AP) 

> RCfO AC3 = 64. BIT DAtA STORED AFTER F<->0 MODE COITERT 

> 
?*SEE TIAI DBIPai ACC »AS ilRITTH AS SPECIFIED* 

CNP64II ,IIFAC1,FPAPAI ;= (052525,052525,125252,125252) 

BEQ TST45 >> >IEIT TEST IF ALL OK 

ERROR 60 ;SLSE ERROR 

>*FSPAS-SECTCCO] ADBRS/WRITE-EIABL ERR" 

; EFPP ACO = SRC 64.BIt DATA FOR DPERATIOI - (AP,AP,AP,AP) 
) RCFD AC3 = 64. BIT DATA STORED AFTER F<->D MODE COITERI 



45 FRACTIOI, FSPADtCDl.ilRITE/AOORS-rnRCE: OSmG "LOCFO" 

THIS TEST CBECES TEE F/D-iODS ERITE.SECT.FSPAOCC03 LOGIC, >KD 
THE FSPAO.SECTCCDl FaRCE-ADDRESS-17 LOGIC, OSIIS THE FOLLOVIBG: 



LDCPD: (COKTSP) 

(-DCOIVSP) 



(D.NODS) -> (FORCE. ADRS.17).FSPAD.SECTCCD3 
(D.NOOE) -> (HRITE). FSPAO.SECTCCDl 



REGISTER/LOCATIOH D5E: 



ACD 
• C3 



-liPOT DATA, F/D-40DE 
-3DTP0T DATA, F/D-MDDE 



MFACO-^ -ACO III NENORI 
NFAC14 -ACS III NSNORT 



NOODLE/ERROR IRFO: 

FIOA^EO 

CRON/LATCHES, JREG/BOA 

FEXP/E9 

CRON/LATCHES, BIIT<2:0>-(.ae[C, F3PAD.IIRITE/eilkBLE(F/D) 

FHDL/KIO 

CPRETIOSSLK lERIFIED) 

FALD/EIl 

ACdl 30(1046) 02-SEP-77 22:41 PIGE 102 

45 FRACIIOH, FSPADCCD3.IIRITE/AD0RS-FORCE: USING "LDCFD" 

FSPAD.ilRITE.EIB/ADDR(F/S.lt90E) 



SEQ 0104 
SEa 0121 



ST45: 



016172 
016176 



170127 040240 
172437 003004 



016202 104406 



016204 172737 003024 

016210 177700 

016212 105737 002645 

016216 001374 

016220 174037 002646 

016224 174337 002656 



016230 104425 002546 003004 
016236 001401 
016240 104057 



016242 104425 002656 003010 
016250 001401 
016252 104060 



LDFPS 
LDO 



ERRPBI 
> 



(040240 
FPALTP,ACO 



-ERROR-LOOP-EIITERS-HERE- 



;IIITR-DISABLE/D-4aDE/TRUIICATE 
;(052525,052S25,052S25,052525> -> tCOCk,B,C,0] 

;doi(t crahge data im error loop 



63$: 



LOD 
LOCFD 
TSTB 
BIE 

STD 
STD 



PPALII,AC3 
AC0,AC3 
LPTITE 
63$ 

ACO, NFICO 
AC3,IIFAC1 



;(125252,125252,125252,12S252) -> AC3i:»,B,C,03 
;ACOCA,B,0,0) -> AC3C<,B,C,D] 

;IF TIGHT LOOP-aK-ERROR SET, TRGR HAil3 IK LOOP 
> ilTH/ LIIIE-CLOCK OFF, & FPS(FID=1/FIIM=0) 

; 

>GET AC0tA,B,C,01 -> MFACO 
;GEt AC3CA,B,[:,D] -> HFACl 



10$: 



>*SEE THAT ACOCA,a,C,D] HAS rCEPT INTACT* 

CNP64II ,i|FACO,FPAtIf >= (052525,052525,052525,052525) ?7 

BEa 10$ ;BR IF OK 

ERROR 57 ;EISE ERROR 

;*FSPAD FP-IISTR HDDIFIED SR:-ACC ERR* 

; HFPP ACO = SRC 64. Bit DATA FOR OPERATION - (AP,AP,AP,AP> 

) RC70 AC3 :: 64.Bir DAtA STORED AFTER F<->D MODE CONVERT 

; 

>*SgE IRAI ODTPUT ACC HAS HRITTER AS SPECIFIED* 

CNP64N ,NFAC1,FPAP00 >= (052525,052525,000000,000000) 7? 

BEQ TST46 ;> ;NEIT TEST IF ALL OK 

ERROR 60 ;ELSE ERROR 

;*FSPAO-SECTCCD) ADDRS/KRITE-ENABL ERR* 

J HFPP ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP) 

) RC(0 ACS = 64. BIT DATA STORED AFTER F<->D MODE CONVERT 



PDP-ll/tO rPll-E HtaDMRE OtIEIDSTIC 
DarPEUPll OJ-SEP-TI 1TS50 



5491 
5492 
5493 

5494 
5 49S 

5496 
5497 
5498 
5499 
5S00 
5501 
550J 
5503 
5504 
5505 
5506 
5507 
SSOB 
5509 
5510 
5511 
5512 
5513 
5514 
5515 
5516 
5517 
551S 
5J19 
5520 
5521 
5522 
5523 
5524 
5525 
5325 
5527 
5328 
5529 
5530 
5531 
5532 
5533 
5534 
55J5 
Ji35 
5537 
5i38 
5539 
jj40 
5541 
5542 
5i43 
5544 
5 545 
5i4S 



NUYli 30C104t) 02-SKP-77 22:41 PIGE 103 
T46 SIlritR/IOMK, KTI ■MS* 



SEQ 0105 
SE9 0125 



016254 000004 



016256 
016262 
016266 
016272 
016276 



016302 
016306 
016312 



170127 040040 

012705 016362 

005037 002650 

005037 002660 

105037 002624 



005237 002S40 
012537 002646 
100442 



PDP-U/SO fPll-E URDMRE OIXEHOSTIC 
DOi'PEt.l'U 02-SSP-77 17:50 



5547 

5548 

5i19 

5550 

5551 

5552 

5353 

5554 

5555 

5i3S 

5557 

5559 

5559 

5iS0 

5561 

5562 

55S3 

5564 

5)65 

5566 

5.67 

5:j5e 

5569 

5j70 

5571 

5,72 

5573 

5^74 

5575 

5576 

5377 

5578 

5;.79 

5580 

51,81 

5582 

5583 

5584 

5595 

5586 

5bB7 

5589 

5589 

5590 

5591 

55 92 

5593 

5594 

5595 

5596 

5597 

5598 

5599 

5600 

5601 

5602 



016314 012537 002656 
016320 172437 002646 



016324 104406 



016326 172537 003004 

016332 170004 

016334 105737 O0264S 

016340 001374 

016342 174137 002666 

016346 023737 0026S6 002666 

015354 001752 

016356 104061 



016360 000750 



016362 
016366 
016372 
016376 
016402 
016406 
016412 
016416 



000100 
000040 
000020 
000010 
000004 
000002 
000001 
177777 



000200 
000000 
077600 
077400 
077200 
077000 
077100 



>*TI9T 46 



SIIFrBR/IORKK, NltS •WIS* 



f 
I 
I 
> 
* 
I 
> 
> 
I 
I 
I 
> 
} 
} 
> 
t 

} 
t 
t 
f 
1 
I 

t 
> 
i 
t 
7 
> 
} 
} 
> 
t 
I 
I 
> 
? 
I 

; 

TST46: 



TfllS TEST TgRiriES Til •URN<« AR<59:51> EVCODER, JtHD SONS OF THE 

'siiFTERo uaeic. T« ■ms" iistroctioi is osso to puce t 

TiLtE IH TIE »<59IS1> BITS, MD THE! TIE FOLLDIIIRe IS PERPOMED: 

1) ESPtDCACll > etOJ/KgiliK( tR<S9:5I> } PlaS ESPKDCICO] 
TlIS FOICTIai CiSCIS TBI lOIHIK/IUJ ERCOOIIE. 

2) rSPlDCtCll c laRII.SaiFTIOC FSPIDCICOI ) 

ins FOKTIIW CIECKS THE SIIFTER/IORIK.COITWIL/ tlD SOHE 
BtSIC SHFTIie CSilFTER, UPPER 16. BITS OILT) 



REGISTER/LOCMIOI BSEt 



tco 

tCl 
NFtCB* 

irtci* 

IIFtC2» 
R5 



-UBS/ SaiFI IIPPT Dtn kC 

-UBS/ SIIFI OBTPOt Oail (EXPBT, FR*C) tC 

-MBS/ SHIFT IIPBT D*T* (ICO COPr) 

-BBS/ EIP'O SHIFT DBtPfll DtIA (EIPBT, FRtC) (ACl COPT) 

-BBS/ RCT'B SBIFT OOTPaT DMi 



-Bin TABLE PIR 

NODOLE/ERRaR IBFD: 

FBOt/EB 

CROB/LIICBES, JREB/BB4, F1L0.CBTL(1,B-SELECT), EIDJ, 
F.BV$.E-DRIBERS/EB19LIS 

FEXP/E9 

CROB/LATCBBS, BDT<2:0>-LaEIC, SHIFTER. CRTKIORHK/RIF) 

FNOL/tlO 

CPRETIOBSLT TERIPtEOl 

FtLD/Kll 

SHlPIE.;(l/B-LEfELS)-DATt/CitL, FALB(B.SIDE.DtTA), 
FSPtD/F4Lg/lR(<S9:5B», BOIBE.EBCDOER 



SCOPE 

LOFPS 

BO) 

CLR 

C(.R 

CtRB 



f040040 
#40S,RS 
NFtCOt} 
Hr»Cl»2 

FPLEBF 



los: 



>*DArt TABLE LOOP EBIEKS HERE* 

IRC DBLODP 

tOV (R5)4',NFAC0<'0 

BNI TST47 >J 



;F-HODE/IROBCATE 
;PTR TO DATA TABLE 
:V0RD-8 IBIT/EXP'D ARE 
; ZEROES 
>F-NODE TTPEOUTS 
? 

;BOMP CLOCK m.A.LOOP COONT 
>CET BORD-A DP HBS/ACO 
IBEXT TEST IF ALL DORE 



BACIll 30(1046) 02-SKP-77 22:41 PICE 104 



T46 



SHIFTER/ BOPBK, KITH 'BBS" 



sea 0106 
sea 0126 



LOT 



ERRPBI 
J 



(R5>«,MFACll'0 

HFACO,ACO 



;get boro-a of nbs/aci 

;CET EXP^O, FRAC bits IBT3 ACO 



— ERRDR-LOOP-EBTERS-HERE- 
FPALTP,AC1 



;DaBI CBABGE DATA IB ERROR LOOP 



LOF FPALTP,AC1 >IBIT 4C1 TO <AP,AP,-,-,) 

«3$S BBS lOD FtAC13<-BDRHX(FCAC03-LEFT2} 

> ECACl]<-0-PLDS-EAOJ(FCtC03-L2) 
;IF TISHT LUOP-DB-ERROR SET, THEN HANS IN LOOP 

> BITR/ LIRE-CLOCK OFF, L FPS(FID=l/rHM=0) 

; 

> STORE RESOLT IB HEMORT 

> 

>(EXP'0-BaRDA)=(RCT-D-l(aRDA)7 

>Tes - SO FOR BEXT LOOP 

;ELSE ERROR IN EXPRT OR FRAC 
l"BORMK-EADJ/SHFIR ERR* 

J HFPP ACO = IBiriAL 32. BIT ACO FOR HNS (FROM TABLE) 

» EXPO ACl = EXPECTED ACl AFTER BBS, eXPBT=EADJ/FR«C=(200,0) 
; RCTO ACl - RECEIfgO ACl AFTER BBS 
) 

BR 10$ ;TRV ACAIN 

) 

;////////////////////////////////////////////////////////////////,///// 



TSTB 
BBE 

STF 

CNP 
BEO 
ERROR 



LPTIIE 
63$ 

AC1,NFAC2 

BFAC1*0,BFAC2«0 

10$ 

61 



)0ATA 
) 
) 
1 


FOR ABOTE TEST: 








-IBITIAL-ACO- 
EXPBT/FRAC 


-EXP-0-ACl- 
EXPBT/FRAC 


EXPBT 

;eadj 


FRACTION 
-SHIFT- 


40$: 


00000«100, 


00200*000 


;*i 


RITE-l 




00O00<'040, 


00000*000 


; 


NONE-O 




00000*020, 


77600*000 


»-i 


L8FT-1 




OOOOOtOlO, 


77400*000 


>-2 


LEFT-2 




00000*004, 


77200*000 


;-3 


LSFT-3 




00000>002, 


77000*000 


)-4 


LEFT-4 




00000*001, 


77000*100 


;-4 


LEFT-4M0RBK-0VF 


»***• 


-1 ;ODBE 









)«rEST 47 SHI?IER, LEPt(2*4) OF (200,0,0,0) 

> 

! THIS TEST PERFORNS A FULL 64. BIT "LEFT/NORWALIZATIOB" SHIFT THRU THE 

I SHIFT TREE, OSI BS THE "4NS" INSIROCTIDN. THE DATA EHOLOYED tS: 

> 

; (200.000000.000000.000000) 



PDP-11/SO FPll-E BIROViRE DIkGiatllC 

Dgrpet.pii 02-sep-7T it:so 



5603 
SSD4 
SC05 
5606 
5607 
5608 
5609 
5610 
5611 
5612 
5613 
5614 
5615 
5616 
S61T 
5613 
5619 
S620 
5621 
5622 
5623 
5624 
5625 
562S 
5627 
5628 
5629 
5630 
5631 
5632 
5633 
5634 
5535 
5636 
S637 
5638 
5639 
5640 
5641 
5642 
5643 
5644 
5645 
5646 
5641 
5648 
5649 
565D 
5651 
5652 
5653 
5554 
5655 
5656 
5657 
SS53 



nicni 30(1046} 

T41 SIlrtER, 



02-5BP-7T 22:41 PIBE lOS 
LErt(2«'4) or (200,0,0,0) 



SEQ 0107 
SEg 0127 



016420 000004 



016422 170127 040240 
016426 170400 



016430 104406 



016432 172537 003004 

016436 170004 

016440 1L05737 002645 

016444 001374 

016446 174137 002646 

016452 104425 002646 003154 

016460 001401 

016462 104062 



PDP-H/60 FPll-E KkRDKARE OIHGIIDStlC 

oarpEA.pii 02-sep-7T 17:50 



S6'i9 
5660 
5651 
5662 
5663 
5664 
5665 
5666 
5667 
56Sa 
5659 
5670 
S671 
5672 
5673 
5674 
5675 
5676 
5677 
5678 
5679 
5680 
5681 
5682 
5683 
5684 
5S8S 
5696 
56BT 
5688 
5689 
5690 
5691 
5692 
5693 
5694 
5695 
5696 
5597 
5698 
5699 
5700 
5701 
5702 
5703 
5704 
5705 
5706 
5707 
5708 
5709 
5710 
5711 
5712 
5713 
5714 



016464 000004 



016466 
016472 
016476 



016502 
016506 
015510 
016512 
016514 
016516 



170127 040240 

012701 000013 

012702 000016 



005237 
170400 
170401 
176402 
170004 
174100 



016530 104406 



016523 
016536 
016530 
016534 



172537 003004 

170007 

103737 002645 

001374 



> ■ 

) 

I 

; 
> 

> 

> 
> 
} 
I 
> 
} 
> 
I 
) 
I 
I 
» 
} 
> 

> 
> 
t 
I 
} 

ISI47; 



iiaica sHoo[.i> conk an to ig tLL zhoks, trrsR suptiig. 
LOOKiie tm tiY rLOkiiK lues ii the sun tree. 



RESISTCR/LOeUIM OSE: 



THIS TEST IS 



ICS 

tci 



-MRS/ SIIPT IfNT DAM AC 

-Mil SItPT aiTPOI BtTA (EZPIT, FRAC) AC 



KPACO* -*»%( RCV'O SHIFT OOtPDT DATA 



KODDLK/ERROa IlfO; 

PIDA^n 

CRDI/LATCIES, JRES/lOA, FtL.B.CRTL(A,B-SELECT), EIDJ 

FEXP/M 

CROa/LATCRtS, B0T<2ia>-La(IC, SNIFTER. CRTL(RES.ROM/aORMIC/RIF) 

FNDL/KlO 

CPRETIOOSLI TERirlEOl 

FAL«/K11 

SBIFTCR(A/R-LEf«I.S)-OATA/CITL, FAL*(B. SIDE. DATA), 
FSPAD/FALII^AR(<S»:58>,<2:»>>, RORaE.ERCaDER 



LDFPS 
CLRO 



#040240 

ACO 



ERRPai 

, ERROR-LOOP-EaTERS-aSRE 



^IRTR-DISABUD-HOOE/TRORC 

;INpgT = (200,0,0,0) 

I 

;DDaT CHAISE DATA 18 ERROR LOOP 



63S: 



1.0D 

aas 

TSTB 
BIE 



FPILTP,AC1 

LPTITE 
63S 



STD AC1,NFAC0 

CNP64H ,NFAC0,FPEH4Z 

BEQ ISI50 

ERROR 62 

;*SRFTR L(2»4) OF ZERO ERR" 

} RCVD ACl > RECEIVED >C1 



H 



;aDTPai = (4*052525) % START 

;((ACD-L2)-(.4) -> ACl 

>IF TIGHT LOOP-Oa-ERROR SET, THEN HARG IN LOOP 

; aiTH/ (.raE-CLOCK off, t, fps(fid=i/fhn=o) 
> 

;SET RESDLT TO MEHORT 
}=( 077000, 0,0, 0)7? 
>aEXT TEST IF OK 

;else error - floatirg data line 

AFTER Has DF (0,0,0,0) IR FRAC 



1*IEST 

I 

i 

NACTll 

T50 

; 
; 
; 
} 
) 
i 
) 
} 
> 
; 
} 
} 
} 
> 
> 
; 
) 
I 
; 
} 
; 
> 
} 

I 
} 

t 
I 
> 
t 
t 
> 
) 

TSTSO: 



lOS: 



50 SHIFTER, RITE(1.-11.) DF (0,0,0,0) 
THIS TEST PERFORHS A FBLL 64. BIT "RIGHT/tLIGBHENT" SHIFT THRU T8E 

30(1046) 02-SEP-77 22:41 PAGE 106 
SHIFTER, RITE(1.-11.) OF (0,0,0,0) 

SHIFT TREE, OSIBG THE "HAS" IRSTRUCTIOR. THE DATA EMPLaYEO IS: 

(000. 000000. 000000.000000) 

HHIca SaoDLD CONE DOT TO BE ALL ZEROES, AFTER SHIFIIIG. THIS TEST IS 
LaOKIIC FOR ART FLOATIBG LIBCS IB THE SHIFT TREE. 



SEQ 0103 

SRQ 0138 



REGISTER/LOCATIO* OSE: 

ACO -NtS/ SHIFT ItPOT DAFA AC 

ACl -NAS/ SHIFT OUTPDT DATA (EXPHI, FRAC) AC 

NFACO*- -NAS/ HC»'D SHIFT DDTPDT DATA 



-SHIFT caiR, 1.->11. 

-NAS/EXPNT SHIFT CODE (= SHIFT. CNTR-l4'4) 



NODULE/ERROR IRFOt 

FaOA/RB 

CRON/LATCBES, JREG/BOA, FALV.CRTL(A,B-SELGCT), EADJ 

PEXP/X9 

CRON/LATCHCS, BOT<2:0>-LOeiC, SHIFTER. CaTL(RES. RON) 

FHDL/XIO 

CPREVIOUSLY VERiriEOI 

FALD/Xll 

SaiFTER(A/B-LefELS)-DATI/CaiL, FALa(B.StDE.DATA), 
FSPAD/FALD/AR«59:58>,<2:0>), aORNK.EBCODER 



SCOPE 

LDFPS 1040240 

NOT fll.,Rl 

NOV 1114. ,R2 

;*DATA LOOP EaTERS HERE* 

laC DVLQOP 

CLRD ACO 

CLRD ACl 

LDEIP R2,ACa 

NBS 

SID ACl, ACO 

ERRPBT 
}-- 



-ERROR-LOOP-ENTERS-HaRE- 



; INIR-DISABL/D-NOOE/TPDKC 
>SHIFT CTR, R11.->R1. 
JEXPHT VALOE = (SHIFT-1)*4 

; 

;BONP CLOCK la.A.LOOP COUIT 

;(200,0,0,0) -> FSPADCO] 

;ZAP SIGNCl] TO (0) 

;SET ESPADC0]<5:0> = SHIFT-C0DEt4 

;(FSPADC01-Le) -> FSPADCl), EtOl-4 -> ECU 

;SET FSPADC03<59:00> - ZEROES 

S 

;DONT CHARGE DATA IH ERROR LOOP 



63$: 



FPALrP,ACl 



LOD 

NtS 

TSTB LPTITE 

8»E 63S 



; 

>PRESET ACl=(4*052S25) 
>(AC0-R1I./R1.) -> ACl 

7ir TIGHT LOOP-ON-ERROR SST, THEN HANG IN LOOP 
) NITH/ LINE-CLDCIC OFF, S, FPS(FIO=1/FNH = 0) 



016536 174137 002646 

016542 10442S 002646 

016SS0 001401 

016552 104063 



016554 003302 
016556 077127 



PDP-11/60 PPll-B RIRDWARE OIIEIDITIC 
DOPPEl.Pll 02-S!P-77 17:50 

S715 
5716 

5717 016542 104425 002646 003154 

5718 

5719 
5720 
5721 
5722 
5723 
S724 
5725 
5726 
5727 
S728 
5729 
S730 
5731 
57 32 

5734 

5735 
5736 
5737 
5738 
5739 
5740 
5741 
5742 
5743 
5744 
5745 
S746 
5747 
5748 
5749 
5750 
5751 
5732 
5753 
5754 
5755 
57SS 
5757 
5758 
57S9 
5750 
5761 
5762 
5753 
5764 
5765 
5766 
5767 
5758 
5769 
5770 



mCTll 30(1«4«) 02-SEP-77 22:41 PIGE 107 

Tso sairTUi, riie(i.-ii.> of (0,o,o,o) 



sea 0109 

Sia 0129 



016612 104406 



016560 000004 

POP-U/60 FPll-E HAPOMRE DIlGRaSTIC 
DaFPEH.Pll 02-SEP-77 17:50 

5771 

5772 016562 170127 040040 

5773 016566 012737 000400 002646 

5774 016574 005037 002650 

5775 016600 012737 077220 002656 
5775 016606 005037 002560 

5777 
5778 
5779 
5780 

5781 016614 172437 002646 

5782 016620 105737 002645 

5783 016624 001373 
5784 

5785 016626 170401 

5786 016630 170007 

5787 016632 174137 002666 
5788 

5769 016636 104426 002656 002666 

5790 016644 001401 

5791 016646 104071 
5792 

5793 
3794 
5795 
5796 
5791 
5798 
5799 
5800 
SilOl 
5802 
5803 
5804 
5805 
5806 
5807 
5808 
5809 
5810 
58U 
SSU 
5813 
5814 
581S 
5815 
5817 
5818 
5B19 
5820 
5821 
5822 
5823 
5824 
5825 
5825 



test RRSULT IR HEWaRY 

;«( 077 000,0« 0,0)77 

>BR IF OK 

>ELSE ERROR - FLDITIIS DtTl LIRE 



20$: 



STB tCl,IIF*CO 

CRP64N ,IIFIC0,PPEII4Z 

BEQ 20S 

ERROR 63 

»"SSfIR R(ll.-1.) or ZERO ER«" 

f SRIFT - SHIFT TIME ENPLOTED, 1.->11., 01->13 

> RCT* kCl : RKEItU ICl IFTER MS OF (0,0,0,0) VITH tBOIE SHIFT 

* 
DEC R2 >REXT SHIFT VILSE CODE 

SOB RI,10$ ;COnT LOOT Rll.-Rl. 



il FRACTIOR, F»L« FSPU.IH.RDX BIT(S9lS8> 

THIS TEST CHECKS THAT BITS<59tSB> OF TRE FRtCTIOl OATIPMH 
4RE SET TO "01" 01 * "UOP" IISTROCTIOR. THIS SHOOLD BE OOHE 
UTMlTICtLLr BT THE "PSPtO.tl.NaX" 01 TBE "F»LD" BOXRO. 

THE "HIODEI BITS" <S9ISB> IRE EXtNiaeO I71k DSIHS THE "MIS" 
IRSTRVCTIOI »ID THE SHIFTER TO SHIFT/RICBT.3. ROTE THAT »« 
ERROR la THIS TEST HOST LIKELI IS DOC TO I FIOLT III 
BITS<59:S8> OF THE FSPU.IR.IDX; HOHEVER, k FIOLI III 
THE DVPER BITS OF THE SHIFTER CDDLD ALSO SEHERATE SOCH All ERROR. 



RECISTER/LOCATIOH OSES 

IIFACO» -IflTIAL DATA PATTER! 

MFAClt -EXPECTEO RESULT, AFTER "HAS" 

IIFAC2<' -RECEIVED RESSLT ( ACl ) AFTER "HAS" 

ACO -IRPBT "tOF" ACCOH 

ACl -OIITPDT ACCDH FOR RESOLT, AFTER SHIFT 



/•TEST 
) 

; 
) 
> 
f 
t 
) 
I 
) 
t 
} 
t 
I 
t 
) 
) 
} 
1 
t 
1 
t 
I 
> 
t 
> 
) 

7 
> 
I 
) 
) 
7 
) 
> 
} 
} 
f 
> 

TSTSl: SCOPE 

HACTll 30(1046) 02-SeP-77 22l41 PISE 108 
T51 FRACTIDH, Ftt,D FSPAD.IR.HDX )IT(59l5e) 



HDOULE/ERROS IHFO: 

FIDA/X8 

CROH/LATCHES, JRES/BOA, FA!.a.CHTl.(A,B-SEI.ECI), EADJ 

FEXP/X9 

CROM/LATCRES, BDT<2:0>-iaGIC, SHIFTER.CRTLCRES.ROM) 

FNOUKIO 

CPRETIOOSLT TERIFIEDl 

FALO/Rll 

FSPAD.II.HDX(<59:58>), SHIFTERC A/B-LE*EI.S>-DATA/CHTL, 

FALR(B.5IDE.DATA), 

F5PA0/FALU/AR(<59:S8>,<2:0>), lORHE.EICODGR 



SEQ Olio 
SEQ 0130 



LDFPS 
HOT 

CLR 
HOT 

CLR 

ERRPHT 
> 



1040040 

100040 0>000,IIFtCOta 

HFAC0*2 

f077200»020,l(F«Cl»0 

HFACU2 



} IMTR-OISAB/F-NaDE/TROHC 
;IRIT DATA, EXPHT FOR "MAS" 



■SHIFI/9ITt;-3 



-ERROR-LOOP-EHTERS-HSRE- 



;EXP-D DATA, AFTER MAS) eXPIII/F.*DJ=(-3) 

; 

>DDHT CHAREE DATA IH ERROR LOOP 



63$: 



LDF NFACO,ACO 

ISTB LPTITE 

BHE 63$ 

CLRF ACl 

MAS 

STF AC1,MFIC2 



;IRIIIAL DATA LOAD THRU FSPAO. tll.MUX 

>IF TIGHT LOOP-OII- ERROR SET, THEN HAHi: IM LOOP 

; HITH/ LIRE-CLOCK OFF, i FPS(FIO=1/?«M=0) 

) 

;ZAP ODTPDT AC 

)00 THE (AC0)-BITE-3 -> ACl 

;SAVE IK MEMORY 



>t 



;(RECEI>ED) = (EXPECTED) 77 

;BEXT TEST IP AGREE 

;HIDDER 8ITS<S9:5B> IMSCPT ERROR 



)«TEST 

; 
> 

> 
) 
) 
I 
) 
) 
I 
; 
) 
) 
} 
> 
) 
; 
; 
) 
) 
) 
; 
; 
> 
> 



CMP32H ,IIFAC1,!(FAC2 

BES TST52 

ERROR 71 

;"FSPAO.IR.IiaX IHBDF-PORT ERR" 

) HPPP ACO : LOADED DATA, 211 

) EXPO ACl = EXPECTED 9ATA FROM ACl AFTER 4AS/R1IE-3 

; RCVO ACl : RECEIYED 9ATA FROM ACl AFTER 4tS 



>2 PPIHIT/FP.ENIT.F/CLRI EXACT.ZERO "01" IH BIT(59:5B) 

THIS TEST CHECKS THAT B[TS<59lS8> OF THE FSPADC173 "EXACI.ZERU" 
HERE SET TO "01" IR THE "FPIHIT" FLOHS. THIS SRODLO BE DOME 
YIA THE "FP.EHIT.F" FACILITY. 

THE "HIDOEH BITS" <S9s5B> ARE EXAMIHED VIA OSIRG THE "MAS" 
IRSTRDCTIOH ARD THE SHIFTER TO SHIFT/RIGHT. 3. HOTE THAT AN 
ERROR IR THIS TEST MOST LIKELY IS DUE TO A FAOLT III 
BITS<59:58> OF THE FSPAD.IH.4DX; HOHEYER, A FAOLT IH 
THE OPPER BITS OF THE S1IFTER COULD ALSO CEHERATE SOCH AH ERROR. 



REGISTER/LOCAKOR OSE: 

MFACO* -EXPECTEO RESULT, AFTER "MAS" 
MFACl* -RECEIYED RESULT (ACl) AFTER 



ACO 
ACl 



-IHPOT "CLRF" ACCOM 

-OUTPUT ACCOM FOR RESULT, AFTER SHIFT 



MODDLE/ERROR INFO: 

FHUA/XB 

CRUM/LATCaES, JRBG/8UA, FA1.0.CHTI.( A,B-SELF.CT), EADJ, FP.EMIT.F 



016650 000004 



016652 
016656 
016664 
016670 
016674 



170127 040240 

012737 077220 002646 

005037 002S$0 

005037 002652 

005037 0026S4 



016700 104406 



PDP-11/eo rpii-K atRoviRE dikgiostic 
Dgrpet.Pii 03-sei>-;7 ntso 



5827 
5B28 
5829 
5830 
5831 
5832 
5833 
5834 
5835 
5836 
5837 
5838 
5839 
5840 
5841 
5842 
5843 
5844 
5845 
5846 
5847 
5848 
5849 
5850 
58S1 
5852 
5853 
5854 
5855 
5856 
5BS7 
5858 
58S9 
53SO 
5861 
586 2 
5863 
5864 
5865 
5365 
58ST 
5868 
5869 
5870 
SB71 
5872 
5873 
5874 
5875 
5376 
5877 
5878 
5879 
5880 
5881 
5882 



mcni 30(1046) 02-SEP-77 22141 PtSE 109 

TS2 ppiiit/rp.mii.r/ctRi uacr.zsRO "oi* ii bit(59:sb) 



SN 0111 
SES 0131 



016702 
016704 

016710 
016714 

016716 
016720 

016724 
016732 
016734 



PDP-ll/60 FPll-B HIHOKARE DIAGNOSTIC 
OJPPEA.Cll 02-SEP-77 17:50 



5883 
5884 
5885 
5886 
5887 
5888 
5889 
5890 
5391 
5892 
5893 
5894 
5895 
5896 
5897 
3998 
5899 
5900 
5901 
5902 
5903 
5904 
5905 
5906 
5907 
5908 
5909 
5910 
5911 
5912 
5913 
5914 
5915 
5915 
5917 
5918 
5919 
5920 
5921 
5922 
5923 
5924 
5925 
5926 
5927 
5928 
5929 
5930 
5931 
5932 
5933 
5934 
5935 
5936 
5937 
5938 



016736 000004 



016740 
016746 
016752 



016756 
016760 
016762 
016764 
016766 
016770 
016772 
016776 
017002 
017006 
017012 
017014 



017016 
017022 
017026 
017030 
017034 



012737 000062 001342 
170127 040240 
012705 017144 



012504 
100530 
012502 
012503 
172427 
000100 
174037 
170437 
012537 
012537 
010401 
005301 



005237 
172437 
17S401 
050237 
050337 



002646 
002656 
002656 
002660 



002640 
002646 



0D26S6 
002660 



J • 

> 

f 
7 

TSTS2I 



FEIP/K9 

CKOM/LtlCIIS, BaT(23S>-LaCIC, SIIIPTER.CITL(RIS.Itail) 

PHDL/KIO 

CPRETtOOSLt VERlrlCDl 

PtLO/Ell 

FSPAD.III.IigX(<5»lH», SBirTeR(l/B-t,ITELS)-DUl/CnL, 
FtLDCB.SIOE.gin), rlPtD/PILII/tR(<S9!$8>,<2tO», ■ORNK.glCODER 



#040240 

f077200*020,NrtCO<'0 

HtkC9*l 

MFAC»*4 

WkZ»*6 



-ERROR- LOOP-KaTERS-RSRC- 



lIHIt-DISIB/D-NOOC/TROIIC 

;EXP'D OtTt, AFTER MAS; EXPNT/EAOJ=(- 

t 

> 

} 

1 

tODNT CHAIGE DATA 11 ERROR LOOP 



170400 

175427 177602 

105737 002645 
001372 

170007 

174137 002656 

104425 002S46 002656 

001401 

104110 



SCOPE 

LDFPS 

HO* 

CLR 

CLR 

CLR 

ERRPWT 

63$: CLRD 

LOEXP 

TSTB 

SRE 

MAS 
STO 

CNP64II 

BEQ 

ERROR 

^■■FPIBIT/CLRO/LDEXP BII<59S5B> IJISERI ERR- 

; EXPO ACl " EXPECTED DATA FRON ACl AFTER KAS/RITE- 

t RCTD ACl - RECEIfED DATA FRO* ACl AFTER »S 



ACO 
#<2-200>,ACO 



LPTIIE 
S3S 



AC1,XPAC1 

,iirAco,NrAci 

TST53 
110 



;READ EXACT. ZERO 

;MAS/EXPKT FOR RITE.3 

; FSPAOCACOl.QR.EIACT-ZERQ -> FSPA0CACD3 

;IF TIGBT LOOP-DI-ERROR SET, THEH HAMC IN LUOP 

i »tTH/ LINE-CLOCK OFF, 4 PPS(FID=1/FHM=0) 

J 

;D0 the (AC0)-RITE-3 -> ACl 

;SA«E IN HEHaaY 

} 

;(RECEIVED) = CEIPECTED) 77 

;next test if agree 

;aiOOEN BITS<59:S8> IHSEPT ERROR 



>*TESr 

; 

} 
> 

> 
} 
s 
> 
» 
; 
; 
; 
) 



53 



SHIFTER, RirE(4,S, 6,7/1, 9)tMAS] RIPPLE-A-1 



THIS TEST RIPPLES A "1" THRO THE SHIFT TREE (USING THE "MAS" 
IRSTRDCTISH) TESTING FOR THE CORRECT SHIFT VALOE DECODE <»IA 
PRE.SKIFT.RESIDBt.RaN), AND ANY STUCK LQN/HIGH DATA LINES. 

FIRST IBE A.SIIFT.LMEL IS HELD CONSTANT (AT '»4), AND 
THE B.SHIFT.LETEL VARIED FRON *a/*lft2ft3. PART IND 
HOLDS THE B.S8IFT.LENEL CONSTANT (AT *l), AND VARIES THE 
A.SHIFT. LEVEL AS *0/>B. 



REGISTER/LQCATIDN OSE: 

ACO -MAS/ SHIFT INPOI DATA AC 



NACTll 30(1046} 02-SEP-77 22:41 PICE 110 

T53 SHIFTER, RITE( 4,5,6,7/1,9) CHASJ RIPPLE-A-1 



SE9 0112 
SEa 0132 



; 
> 
) 
) 
> 
; 
} 
f 
} 
t 
i 
1 
> 
1 
} 
I 
i 
t 

> 
t 
t 
I 
> 
; 
) 
t 
I 

TST53: 



lOS: 



ACl -NAS/ SHIFT OOTPBF DATA (EXPNT, FRAC) AC 

HrACO+ -NAS/ SHIFT INPOT DATA (ACO COPY) 

NFACl* -HAS/ EIP-0 SHIFT OOTPDT DATA (EXPNT, FRAC) (ACl COPT) 

NFAC2» -HAS/ RCT'D SHIFT OOIPOT DATA 

Rl -HAS/ eXPNT.SHIFt.COlE (= SHIFT. VALUE-1) 

R2 -HIDDEI.BIT.HASK, NOtO.A 

R3 - • " " , NORO.B 

R4 -SHIFT TALOE, (RIGHT. SHIFT) 

R5 -DATA TABLE PTR 



HDDgLE/ERROR INFO: 

FNDA/KB 

CRDH/LAICRES, JREG/BOA, FALa.CNTL(A,B-SELECT), EADJ 

FEXP/K9 

CRON/LATCHeS, BDT(2:0>-LOGIC, SHIFTER. CNTL(RES. RON) 

FNUL/KIO 

CPREflOQSLY VERIFIED! 

FALO/Kll 

SHIFTER(A/B-LgTgLS)-DATA/CNTL, FALa(8.StDE.DATA), 
FSPA0/FALa/AR(<59:S8>,<2:0>), NORNK. ENCODER 



SCOPE 

NOV t50.,STINES 

LDFPS 1)040240 

MOV 140$, R5 



11$: 



>*DATA 

MOV 

BNI 

NOV 

NOV 

LOD 

.HORD 

STD 

CLRD 

NOV 

NOV 

NOV 

DEC 

;«LOap 

INC 

LOD 

LQEXP 

BIS 

BIS 



TABLE LOOP ENTERS 8 
(R5)»,R4 

IST54 ;) 

(R5>4',R2 
(RS)<',R3 
(PC)+,ACO 
100 

ACO,NFAC0 
HFACl 

(R5)t,NFACl*0 
(R5)»,NFAC1»2 
R4,R1 
Rl 

ON THIS SHIFT VALUE 
DNLODP 
NFAC0,AC0 
RlrkCO 
R2rNFACl'fO 
R3,NFAC1»2 



> 

;50. ITER. OF THIS TEST 
)INTR-DISA8L/D-NDDE/TRUNC 
;PTR TO DATA TABLE 



;GET NEXT SHIFT VALOE 
)DONE NHEN - -1 
;GET HORD (A,B) HIDDEN-BIT 
; HASK (AFTER SHIFT) 
;NFACO IS INITIAL DATA: 
; FR«C{3D0, 0,0,0) 

y 

;HFAC1 IS EXPECTED RESULT: 

; FRAC(A-TABLE,B-TABLE,0,0) 

> 

!EXPNT SHIFT VALUE 

; = (SHIFT-1) 

; 

ripple-a-1 in prac<59:00>* 
;bohp clock in. a. loop count 

;FRAC<59:00>=01#NEN<57:03>#000 

;exp<5:o>=shift code 
jinseri shifteo-hidden-bit 
; in expected frac, nord-a/b 



PDP-11/iO rPll-E RIROHHE DltCIOSTIC 
OarPEt.Pll 02-SEP-TT lliSO 



NkCni 3»<104i) 02-SEP-77 22)41 PtCE 111 

T53 SHIPTEI, IIITE(4,5,6,7/1,9>[MS] RIPPLE-t-1 



SEg 0113 
SE9 11133 



S93» 

5940 
5941 
5942 
S943 
5944 
5945 
5946 
5947 
5948 
5949 
5950 
5951 
5952 
5953 
5954 
5955 
5956 
5957 
595S 
5959 
5950 
5961 
5962 
5963 
5964 
5965 
5966 
S967 
5958 
5959 
5970 
5971 
5972 
5973 
5974 
5175 
5176 
5977 
5978 
5179 
5980 
5981 
5982 
598J 
5984 
5985 
598S 
5987 
5983 
5989 
5990 
5991 
5992 
5993 
5991 



017040 104406 



017042 
017046 
017050 
017054 

0I70S6 
01T062 

017066 
017074 
017076 



017100 
017106 
017110 
017116 
017122 
017126 
017134 
017142 



017144 
017152 



017156 
017164 



017170 
017176 



017202 
017210 



017214 
017222 



017226 
017234 



000004 
000004 



000005 
000002 



000006 
000001 



000007 
000000 



000001 
000040 



000011 

oooooo 



000010 oooooo 
oooooo 



000004 oooooo 
oooooo 



000002 oooooo 
oooooo 



000001 oooooo 

100000 



oooioo oooooo 
oooooo 



oooooo. 040000 
020000 



017240 177777 



PDP-11/60 FPll-E HtRDHtRE DIAGKOSTIC 
OBfl'E».PlI 02-SEP-77 17:50 

5>)95 
5996 
5997 
5998 
5999 
6000 
6001 
6002 
6003 
6004 
6005 
6006 
6097 
6009 
S009 
6010 
6011 
6012 
6013 
6014 
6015 
6016 

60i; 

601B 
6019 
6021) 
6021 
6022 
6023 
6024 
6025 
6026 
6027 
60 2H 
6029 
6030 
6031 
6032 
6033 
6034 
6035 
6036 
60 37 
6033 
60 39 
6040 
6041 017242 000004 



6042 
6043 
6044 

6045 
6046 
60 47 
6048 
6049 
6050 



017244 012737 000062 001342 
017252 170127 040240 
017256 012705 017424 



017262 012504 

017264 020427 052525 

017270 001500 



IRBPIT 



-ER*OR-LaOP-UtERS*HERE- 



;DDIT cuke Dtri IK ERROR LOOP 



172537 003004 

170007 

105737 002645 

001374 

174137 00266* 
104423 002666 

104425 0026S6 002666 

001401 

104064 



63S: 



LBD 
NIS 
MtB 

aie 



rPALTP#6Cl 



LPTItE 
63S 



032737 000001 002654 

001323 

042737 177600 002656 

040237 002656 

040337 002660 

104430 177777 002646 

104430 177777 002656 

000725 



20$: 



;PRESEt aiTPai»(4«0S2S25) 

>(kC0-SllrTED>->4Cl 

7ir TICRT LOaP-aR-ERROt SET, TREI HUE II LOOP 

> nn/ LiiE-CLocK orr, & pps(riDsi/piiMso} 
sto tci,iiric2 test resolt ii nenory 

FIXPRA ,NPtC2 >(00«) -> SIGR/EIPIIT 

) IISERT rRlC<59l5» FROM 'EIDJ' 

CNP64* ,IIF«Cl,IVtC2 ;(nP'0> > (RCf'D}77 

SEQ 203 >BR IP DE 

ERROR 64 ;ELSE HtS-SHlPT RIPPLE-1-1 ERR 

>'SIIFrR, NIS-RITE RIPPLE-l-1 ERR* 

} SHIPI - SIIPT IRLRE EHPLOTED; U.L ME RIGHT SRIPTS 

J arPP ICO I 64.1IT IRITIIL *C0 rOR NKS SHIFT 

} EXPO ICl 2 64.II( EXPEC'D DiTX XFTER UOfE MAS S8IFT ENPLDYEO 

; RCVO XCi = 64.RIT RECEIVED SIIFIED VILOE 

> 

{•NEXT SHIFTED ULDB* 



BIT 


tBII0,NPXC0t6 


BIE 


lOS 


BIC 


1177600, NFtCl+S 


BIC 


R2,l4riCl*0 


BIC 


I>3,NF1C1*2 


tSH64I 


,-l,IIF»CO 


XSH64I 


,-l,IIFtCl 


8R 


11$ 



;XIII MORE? 

;BR if ROT - REIT TIBLE ENTRr 

;Z4P SISI/EIPRT OF EXP'O 

; Ua SHIFTEO-HIDDER-Blr 

> 

>IHII OXTk RIIE-1 (64 BITS) 

7EXP-D DAT* RITE-1 (64 BITS) 

)REXT 

iinimiiiiiiiiiiiiiiiiiimniimiiiiiiiiiniiiiiiiiiiiiiiiiiiii nil 

I DATA FOR ABOVE TEST: 

> 

t RIGHT FRAC-HASK EXP'O-OAIA ; A > B ; 

; SHIFT iiaRD(A,B) ' i(aRO(A,B> ;shftr;shftr; 

40$l 



4, 


010,000000, 


004,000000 


; 










5, 


004,000000, 


002,900000 


> 










it 


002,000000, 


001,000000 


} 










1, 


001,000000, 


000,100000 


} 










1, 


100,000000, 


940,000000 


! 










9., 


000,040000, 


000,020000 


t 


♦ 8 








-1 


;<DaRK>, 
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T53 SHIFTER, RIIEf 4,5,6,7/1, 9)CMAS3 RIPPLE-A-1 



SEg 0114 
SF.3 0134 



>«TESI 

> 
; 
; 
t 
I 
t 
> 

> 
> 
I 
I 
I 
> 
> 
} 
} 
; 
; 
> 
; 
; 
> 
} 
I 
> 

> 

> 
t 
} 

r 
I 
} 

; 
i 
t 
) 

TST54S 



10$: 



54 



SHIFTER, [.EFT(2»(1,2,3,4))CMI(S3 RIPPLE-A-l 



THIS TEST RIPPLES A ■!" THRO THE SHIFT TREE (OSIHG THE "KHS" 
IISTROCTIOI) lESTIHG FOR THE CORRECT SHIFT TALDE DECODE (VIA 
HaRNI/IORHALIZE-SHIFT ERCODIIG), AND ARF STOCK LOH/HIGH DATA LIRES. 

FIRST THE A.SHIPT. LEVEL IS HELD COHSTAHT (AT tO), ARD 

THE 8. SHIFT. LEVEL VARIED FRO* ♦0/»l/»2/*3. PART TRO 

HOLDS THE B. SHIFT. LEVEL COISTAHT (AT -tOZ-fS), ARD VARIES THE 

A. SHIFT. LEVEL AS *4/-4. THIS RAXGES THRU THE FULL RORNALIZATION 

SHIFT VALOES OF ♦1/0/-1/-2/-3/-4. 



REGISTER/LOCATIOI DSE: 



ACO 
ACl 



-MIS/ SHIFT IIPOT DATA AC 

-MIS/ SaiFI OOIPOT DATA (EXPIT, FRAC) AC 



MFACO* -MRS/ SHIFT IIPOT DATA (ACO COPT) 

MFACl* -MIS/ EXP-D SHIFT OOIPUT DATA (EXPIT, FRAC) (ACl CDPV) 

MFAC2* -MIS/ RCVO SHIFT OUTPUT DATA 

»2 -lORMX SHIFT SELECT iII<59:Sl> 

R4 -SHIFT VALOE, (LEFTC»3/RieHTC-]) 

RS -DATA TABLE PTR 



MODULE/ERROR IIFD: 

FIUA/I3 

CRON/LAICHES, JRES/BDA, FALD.CITL(A,B-SELECT), EADJ 

PEXP/K9 

CROM/LAICHES, BUTC2:0>-(.0SIC, SHIFTER. CITLdORMX/RIF) 

FMDL/EIO 

CPRSTIOOSLV VERIFIEOl 

FALO/Kll 

SHIFTER(A/B-LEVeLS)-DATA/CITL, FALO(a.SIDE.DATA), 
FSPAD/FALU/AR(<59S58>,<2:0>), NQRMK.EICaDER 

SCOPE 



HOV I50.,STI4ES 

LOrPS «040240 

MOV »40S,R5 

J*DATA TABLE LOOP BITERS HERS* 

MOV (!I5)»,R4 

CMP P4,»AP 

BiQ TST55 >) 



; 

>S0. ITER. OF THIS TEST 
;INTR-DISA8/D-H0DE/TRDIC 
;PRT TO DATA TABLE 
> 

;get next shift value 
5ei0 of table? 

)001IE RHER = 052525 



PDP-11/SO rPll-E RtRDVlRK DIUMSTIC 
SBFPEA.Pll 02-SEP-1T 17:50 



60S1 


01T272 


172427 






60S2 


017274 


000100 






6053 


017276 


174037 


002656 




6054 


017302 


170437 


002646 




60S5 


017306 


012537 


002646 




6056 


017312 


012502 






605? 










605B 










6059 


017314 


005237 


002640 




6060 


017320 


050237 


002646 




6061 


017324 


172437 


002646 




6062 










6063 


017330 


104406 






6064 










6065 










6066 


017332 


172537 


003004 




6067 


017336 


170004 






6068 


017340 


1057 37 


002645 




6069 


017344 


001374 






6070 










6071 


017346 


174137 


002666 




6072 


017352 


042737 


177600 


002666 


6073 










6074 


017360 


104425 


002656 


002666 


6075 


017366 


001401 






6076 


017370 


104065 






6077 










6078 










6079 










SOBO 










50B1 










60B2 










60B3 










6084 


017372 


032737 


000001 


0026S4 


6085 


017400 


001330 






6086 


017402 


040237 


002646 




6087 


017406 


104430 


177777 


002646 


6083 


017414 


104430 


177777 


002656 


6089 


017422 


000734 






6090 










6091 










6092 










6093 










6094 










6095 










6096 










6097 


017424 


ODOOOO 


000020 


000040 


6093 










6099 


017432 


000002 


000004 


000010 


6100 










6101 


017440 


000003 


000002 


000004 


6102 










6103 


017446 


000001 


000010 


000020 


6104 










6105 


017454 


000004 


000001 


000002 


6106 











HUTU 30(1046) 02-SKP-77 22341 PICK 113 

T54 SaiFTBR, LErT(2<'(l,2,3>4))[MS3 RIPPlC-4-I 

LDO (PC)*,tCO ;NPIlCl IS exPKCTED RESaitt 

.KORO 100 ; FRlCi 300,0,0,0) 

sTO ICO, unci ) 

CLRD KflCO >IIFKO IS IIIITItL OtT»3 

KOI (RS)'»,MPUO»0 ; FRaC (HBU,0,0,0) 

NOT (RS>»#R2 ;RaRIU BIT FOR HIS SHIFT SKLCCT 

) 
)*L0OP OR TRIS SHIFT TlUHt, RIPPLI-k-1 It FRtC<S9l 00>* 



SCO Oils 
SEa 0135 



lit! 



63$: 



ItC 
BIS 
LDD 

ERRPRT 

> 



DRLOOP 
R2,IIF*C0<'0 

iiFtca,«co 



LDO 
MRS 
ISTB 
BRE 



--eRROR-LOOP-tRIISS-HIRI- 
FPtLrP,Ul 



IBRMP CLOCK IR.t.LOOP COORT 

IIHERT RORIR SIIPT SELECT BIT 

;IITa iCO 

> 

)OaRT CHlReE DATA IR ERROR LOOP 



)PRESET D0TPOTi( 4*052525) 

)(ACO-SHirTEO)->kCl 
IPTITE >IF TISHT LOOP-DI-ERROR SET, IREI HtRC II LOOP 

635 » KITR/ LIRE-CLOCK OFF, I PPS(FID=:1/FRM=0) 

STD 4Cl,irAC2 ;EET RESULT IR MCNDRI 

BIC t'cm,»HCt*0 )Z»P SI6R/EIPRT OF RC»-D 

; 

CtlP64lt ,NFtCl,l(FAC2 }(EXP*D) = (RCT'O)?? 

BEO 20$ ;BR IP OK 

ERROR 65 )ELSE NRS-SRIFT RIPPLE-1-1 ERR 

)"SHFTR, HRS-LEFT/RITE RIPPlE-A-1 ERR" 

> SHIFT « SHIFT lALOE EHPLOrED; t.EFT(*)/RISBI(-) SHIFTS 
; RFPP ACO - 64.BIT INITIAL tCO FOR HIS SHIFT 

> EXPO ACl = 64. BIT EXPEC'D DATA AFTER ABOTE HHS SHIFT EHPLOTEO 
} RCTD ACl : 64. BIT RECEITEO SHIFTED »ALOE 

; 

;'GET REIT SHIFTED RALDE* 

BIT #BIT0,NFAC0»6 ;ARY MORE? 

BlfE 10$ }BR IF ROT - REXI TABLE ENTRY 

BIC R2,HFAC0+0 ;Z«P NORHK SELECT BIT 

ASH64I ,-l,NFACO )INIT DATA RITE-1 (64 BITS) 

ASH64I ,-l,NPACl ;EXP-D DATA RITE-1 (64 BITS) 

BR lis JIEXT 

nnmiiiiniinuniiinniiniuiiniiiiniiiiiiiimimiiiiniiii 

DATA FOR ABOTE TEST: 



20$l 



PDP-ll/60 FPll-E UlROIARE DIAGKOSTIC 
DOFPEA.Pll 02-SEP-77 17:50 

6107 017462 177777 000040 000100 

6108 

6109 017470 052525 

6110 

6111 

6112 



lORM-SRIFT 
SELECT BIT 

40$: 0, 020, 040 

010 

004 

020 

002 

RACTIl 30(1046) 02-SEP-77 22:41 PAGE 114 

T54 SHIFTER, LEFT(2<'(l,2,3,4))i:iRS3 RIPPLE-A-1 

-1, 040, 100 

AP )<DaiE> 



SHIFT 
L*/R- 


IIIT-OATA 
FdORD-l) 




020, 




004, 




002, 




010, 




001, 



SE3 0116 
SEa 0136 



PDP-11/60 rPll-E atROMRE DltSIOtTIC 

agrPEt.pii 02-sep-7t 17150 



eiu 

6114 
6115 
6116 
6117 
6110 
6119 
6120 
6121 
6122 
6123 
6134 
6135 
6126 
6127 
6120 
6139 
6130 
6131 
6132 
6133 
6134 
6135 
6136 
6137 
6138 
S139 
6140 
6141 
6142 
6143 
6144 
6145 
6146 
6147 
6148 
6149 
6130 
6151 
6152 
6153 
6154 
6155 
6156 
615? 
6158 
6159 
6160 
6161 
6162 
6163 



017472 000004 



017474 012705 017600 



aCIll 30(t04i) 02-SEP-TT 22>41 PtEE IIS 
55 FtU/rUP, F^D-R/T NOOt SKLSCT 



sea 0117 

SKR 0137 



•TtST 55 



FIL>/FE(P, F/R-R/T NSDC SCLCCT 



THIS TIST OSU TBE "MS" IISTRRCTIOI TO EXERCISE THE F(32. >/D<64.) 
8IT ROIRO/TRaiMTE LOCIC 91 tHE FUI/FUP NDDDLES. 

TIE TEST FIRST PREL04DS U0<S*ia3> KITE 4*(0S2S2S) %S BtCCSRDOlO 

Dtti PiTTERi. u r.mat/t.meti "clem" is tiei ooiE/ to zero tbe 

trPROPUlTE SXCIIDI or THE tCC. THE "NIS* IISTROCTIOI IS THEN USED 
TO MIFT LEFT (24^4)s<») TEE RESOLT OF : 

tR<S9s3>/03> <- FSP»Dt«COK59«35/03>-PLBS-0{R/T) tLEFT-63 

THIS BRINCS TEX RaiiD BITS (F UD D) ItTO (lEV. 

REGISTER/LOCtTIOE OSE: 



tee 

iCl 



RFtCO* 
HFilCl*' 



Rl 
R4 

RS 



-HIS/ F/B I R/T IIPOT DATt kC 

-MS/ F/D i, R/T aatPIT DlTt (EXPIT, FRIO IC 

-mis/ EXP-0 F/D ( R/T OOTPOT DMA (EIPRT, FRAC) (ACl COPY) 
-NHS/ RCT'D F/D t R/T DOTPPT DATA 

-FPS BEFORE HIS, F/D HODES, R/T HOPES 

-(TEHP) 

-DATA TABLE PTR 



NODBLE/ERROR IIFDI 

FRDA/KS 

CRDN/LATCIES, JREC/BOA 

FEXP/K9 

CRDN/LATCHES, aOT<2l0>-LO6IC, ROOHD/TROHC.CBTL, 
SilIFTER(PRE.SHFT.L3/CITL,RSS.R0N) 

FHUL/KIO 

CPREfiaaSLT TERIFIEDl 

PALO/111 

FALOtP/O.NDOE-ROOID.BIT.LOEIC), SHIFTER(LEFT3) 



ST55: 



017500 005237 003640 

6164 017504 012501 

6165 017506 100461 

6166 017510 012704 002646 

6167 017514 012524 
61S8 017516 013524 

POP-11/60 FPll-E KARDKARE DIAEHOSTIC 
OQFPEA.Pll 02-SSP-77 17150 



10$: 



MQ? t40$,RS 

)*DATA TABLE LOOP EBTERS lERS* 



lie 

HOI 
BHI 
HOf 

MOV 

4a¥ 



OHLODP 

(R5)*,Rl 

TSI56 

tHFAC0ta,R4 

(R5)*,(R4)* 

(RS)»,(R4)» 



>PTR TD DATA TABLE 

; 

>BDMP CLOCK II. A. LOOP COUNT 

;EET HEXT F/D, R/T FPS TALDE 

;D0NE HHEI : -1 

>PTR 

>GET EXP-D ACl/AFIER 

> 



HACTll 30(1046) 02-SEP-77 22:41 PAGE 116 
T53 FALO/PEXP, F/D-R/I 400E SELECT 



SEQ oiia 
sea 013B 



6159 


017520 


012524 






6170 


017532 


012524 






6171 


017534 


170137 


040240 




6172 


017530 


173437 


003024 




6173 


017534 


173537 


003004 




5174 


017540 


170101 






6175 










6176 


017542 


104405 






6177 










6178 










6179 


017544 


170400 




6 


6180 


017546 


170004 






61B1 


017550 


105737 


002645 




^132 


017554 


001373 






61R3 










6184 










B185 


017SS6 


170011 






6106 


0175S0 


174137 


003656 




5187 


017564 


104425 


002646 


002656 


5183 


017572 


001742 






61B9 


017574 


104106 






5190 










6191 










S192 










6193 










6194 










6195 


017576 


000740 






6196 










6197 










6198 










6199 










6200 










6201 










6202 




000000 






5203 




000200 






6204 










6205 




000000 






6206 




000040 






6207 








} 


6308 








} 


6309 








} 


6210 










6311 


017600 


040040 


077000 


000000 4 


6312 


017606 


052535 


052535 




6213 










6314 


017612 


040240 


077000 


000000 


6315 


017620 


000000 


000000 




6216 










6317 


017624 


040000 


077000 


000040 


6318 


017532 


053535 


052535 




6319 










6330 


017636 


040300 


077000 


000000 


6321 


017644 


000000 


000040 




5322 










5233 


017650 


177777 






63?4 











ifOT 

MOV 

LDFPS 

LDD 

LDD 

LDFPS 

ERRPHT 
» 



(R5)<',(R4)» 

(RS)<^,(R4)<' 

#040240 

FPALTI,ACO 

PP>LTP,AC1 

Rl 



-ERROR-LOaP-EITERS-HERE- 



; 
J 

;IHTR.DtSAB/D-NaOE/TROHC 
>IHPOT ACC IS 4*(I25252> BEFORE CLRF/0 
JQOTPDT AC IS 4*(0S3S25) BEFORE WNS-F/O 
;SETDP F/D-NDOE, R/T-HQOE 

; 

;DaNT CHANCE DATA IN ERROR LOOP 



63S: 



ACO 



CLRO 

HIS 

TSTB LPTITE 

BIE 63$ 



SETD 

STD 

CNPe4H 

BEQ 

ERROR 



;F.aR.O NOOE 

;00 AR <- AC0Cr/B2,tR/T3-LEFI-2 

;IF TIGHT LOOP-OH-ERROR SET, THES HANS IN LOOP 

; HUH/ LIIE-CLOCK OFF, & FPS(F1D=1/FIIH=0) 

J 

> 



}STORE 64. [JITS 
AClrHFACl )GET OVTPVT 

,NFAC0,NFAC1 ;(EXP'D> = (RCT'D) 777 

105 ;BR IF AGREE 

106 ;else error 

;'FEXP/rALO FPS F-D i/* R-T 40DE ERR" 
> -FPS— = FPS, lira F/D HODE, R/T MODE 
) EXPO ICl = EIPECTSD ICl, AFTER F/0, R/T 
; RCfD ACl - RECEIfED ACl 

; 

BR 10$ ;next 

} 

////////////////////////////////////////////////////////////////////// 

DATA FOR ABOTE TEST 



P=000 
D-200 



R=000 
T=040 



;BII7=0 
;Btr7=l 

)Blr5=0 
;9ir5:l 



40$: 



FPS EXP-D— ACl— AFTER 

040000*F«T, 077000,000000,052525,052535 ;33. BITS AND TRONCATE 

04aa00tD<'T, 077000,000000,000000,000000 ;64. BITS AND TRUNCATE 

040000»F»l), 077000,000040,053525,052535 732. BITS AND P. ROUND. BIT 

040000»D»R, 077000,000000,000000,000040 ;64. BITS AND D.ROONO.niT 

-1 ;<0aNE> 



?BP-ll/60 rPll-E BtROHIE OUCiaSTIC 
DarPEl.Pll 02-SEP-7T 17:50 



6225 
i22t 



Ntcm 30(ia45} 02-SEP-7T. 22141 PISE 117 
TSS rttg/FUP, F/D-R/t HOSE SELECT 



SEO 0119 
SEQ 0139 



PDP-Il/60 FPll-E HkRDHItRE OltGKOStlC 
D9FPE».Pll 02-saP-77 17:50 



6227 
6228 
6229 
6230 
6231 
6232 
6233 
6234 
6235 
6236 
6237 
6238 
5239 
6240 
6241 
6242 
6243 
6244 
6245 
6246 
6247 
6248 
6249 
6250 
6251 
6252 
5253 
6254 
6255 
6256 
6257 
6253 
6259 
6260 
6261 
6262 
6263 
6264 
6265 
6266 
6267 
6269 
6269 
6270 
6271 
6272 
6273 
6274 
6275 
6276 
6277 
6^78 
6279 
6280 
6281 
6282 
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FRICTIOI, FtLO tDD/CHRRir LOGIC HITH "tOOD* 



017652 000004 



017654 170127 
017660 012705 



sea 0120 

SEQ 0140 



56 PRkCTIOR, PJILO kOO/CiRRT LOGIC RITH "4DDD" 

THIS TEST CBECKS THE FRlCtlOl tLO ("FtLD") AID ITS 1SSOCI«T£0 

C»RRY LOOKMEtO LOGIC. TIE TEST IS PERFORMED USING "IkDDD" (64. BITS) 

KITH EXPaHERTS «LII*IS CttOkL (THUS ID PRE. SHIFT ULIGNMERT IS REaUIRED). 

EITHER "OIFFPRCO" (SSBTRiCT) OR "SDHPRCO" ODD) P»THS tRE 
FaLLQHSD THRO THE FPll-E lOO^SOBTR/tCT FLQVS. 

BOTH THE too AKD SOBTRiCT FOBCTIOIS ARE CHECKED VII USIHG OPERANDS 
HITH LIKE (ADD) AID DHLIKg (SOBTRACT) SIGHS. 

THERE IS ALHAYS A DIE STEP (RIGHT. I) lORHALIZATIOH SHIFT 
PERFORMED AFTER THE DPERATIOH (DDE TO CHOICE OF DPERAIiDS). 



REGISTER/LDCATIOH USE: 



MFACO» 
NFtCK- 
WK2* 
HrAC3* 

ACO 
ACl 
AC2 

R3 

R4 

RS 



-IHITIAI. OPERAND "A", FROM TABLE 
-INITIAL OPSRAID 'B-, FRDN TABLE 
-EIPECTED SON, FROM TABLE 
-RECEIVED SON FRON HFP 

-COPY OF OPERAND "A" 
-COPY OF OPERAND "B" 
-HFP SDH 

-(TEMP) 

-(PTR) 

-DATA TABLE PTR 



MDOOLE/ERRQR INFO: 



FNOA/KB 

CRON/LAICUES, JREI/BDA, FALU.CNTL(A.PLOS.B/A.mHUS.B> 



FEXP/K9 

CROM/LATCHES, BDT<2:0>-LOGIC 



FNUL/KIO 

CPREVIOOSLY VERIFIED] 



FALB/Ell 

FSPADCTEHP'Sl, FALO( ADD/SUI, CARRY. LOOKAHEAD) 



ST56: SCOPE 



040240 
0177S0 



017664 005237 002640 



lOS: 



LDFPS 1040240 
MQV #40$, RS 

;*0ATA LOOP ENTERS llERE* 
IMC DVL3DP 



; intr-oisab/d-mode/tronc 
;data table ptp 

sbohp clock in. a. loop count 



PDP-11/tO FPll-E BUROKARE DIIGNOSTIC 
DOFPEIL.Pll 02-SSP-77 17>50 



(283 


017670 


012704 


002646 


6284 


017674 


012703 


OOMIJ 


6285 


017700 


012S24 




6286 


017T02 


001424 




6287 


017704 


012524 




6288 


017706 


077302 




S289 








6290 


017710 


172437 


002646 


6291 


017714 


172537 


002656 


6292 








6293 


017720 


104406 




6294 








6J95 








6296 


017722 


174102 




6297 


017724 


172200 




6298 


017726 


105737 


002645 


6299 


017732 


001373 




6300 








6301 


017734 


174237 


002676 


6302 








6303 








6304 


017740 


104425 


002666 002676 


630S 


017746 


001746 




6306 


017750 


104070 




6307 








6308 








6309 








6310 








6311 








6312 








6313 


017752 


000744 




6114 








6315 


017754 


000137 


020532 


6316 








6317 








63U 








6319 








6320 








6321 








6322 


017760 






6323 








6324 








6325 








6326 


017760 


040200 


000000 000000 


6327 


017766 


000000 




6328 








6329 








6330 








6331 


017770 


040200 


000000 000000 


5332 


017775 


000000 




6333 








6334 








6335 








6336 


020000 


040400 


000000 000000 


6337 


020006 


000000 




6333 
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156 PIICTIOI, PALO UO/CIRKT [.QGIC WITS •IDDD" 



SU 0121 
SES 0141 



11$: 



63$! 



I 

30$: 

I 

» 

} 



NOf 
NOI 

NOT 

Bca 

HOI 
508 

LBD 

LDD 

ERRPIt 
> 



l«FiC04'0,R4 
tll.>13 

CR5)»,(R4)« 
30$ 

{R5)»,(R4)t 
R3«11S 

MPACO,lce 



-ERROR- LOOP-SMrERS-HKRE- 



;PTR TO RESULT iREt 

;tlORD CRTR 

;CET I KORO 

;1F ILL ZERO/ VE'RE DOIE 

iNOfE (HE REST OP THE D*rt 

>LDOP 

) 

ISET OPERtlD "t* 

JSET OPERilD "8" 

I 

>DaiT CBtlCE OITk III ERROR LOOP 



STO 

tODD 

ISTB 

BfB 

STD 



1C1,IC2 
»CD,(C2 
LPTITE 
63$ 

tC2,NPlC3 



>*laV CHECK IISVERS* 

CIIP64H ,IIPtC2,IIFlC3 

BE« 10$ 

ERROR 70 

;>FkLg >00/ClRR( RESOLT EDR 

; HFPP ACO = OPERIID ■>■ FROH *C0 

> HFPP kCl - OPERilD •»• FROM kCl 

t EIPD 1C2 : EXPECTEO SB! OF l-PLDS-B 

; RCro «C2 > RECEIVED SON DF t-PLOS-B 

; 

BR 10$ ;irEIT LOOP 



t 

)CDPf DBICKLT 

>(IC0)-P[.IIS-(tC2) -> «C2 

>lr TICRT LOOP-OI-ERROR SET, THE! MMS III LOOP 

; mTR/ LIHE-CLOCK OFF, L FPS(FID=1/FNN=0) 

; 

JCOPV TO NEMORy 
} 



(RECEIVED) 77 



XEXPECTEO) = 

;BR if tCREE 

>ELSE FtLD/«RITH ERROR 



JNP 



FtLOOl 



;EIIT THE HARD MY 



DATIt ItBLE FDR tBOVE TEST: 



; 
1 

40$: 
; 

>/59 > BIT.R/ICE > 03V 

XOIOOOOOOO. 0000000000000000. 0000000000000000. 0OOO000OO000O000> 
.BORD 040200»0,0,0,0 ;(aa - PRE. SHIFT) 



>^59 



-> sit.raii;:e 



PDP-11/60 FPll-E HlROBtRE DItGBOSTIC 
OaFPEl.Pll 02-SEP-77 17:50 



XOIOOOOOOO. 0000000000000000. 0000000000000000.0000000000000000> 
.BDRD 040200<'0,0,0,0 )(R3 - PRE. SHIFT) 

; 

»/59 > BIT.RIRSE > 03\ 

XOIOOOOOOO. OOOOOOOOOOOOOOOO. 0000000000000000. 0000000000000000> 
.BORD 0404004-0,0,0,0 ;(RIGHT-1 - BORM.SHIFT) 

> 

MCVll 30(1046) 02-SEP-77 22:41 PIGE 120 

TS6 FRtCTIOH, FkLO ADD/CtRRT LOGIC VITH "tODD" 



SEa 0122 
3E3 0142 



6339 




5340 




6341 




6342 




6343 




5344 




6)45 


020010 


534S 


020016 


6347 




6348 




6349 




6350 


020020 


6351 


020026 


6352 




6353 




5354 




6355 


020030 


5356 


020036 


6357 




5359 




6353 




61S0 




6361 




6362 




6363 




6364 


020040 


6365 


020046 


6365 




6367 




6368 




6369 


020050 


6370 


020056 


6371 




6372 




6373 




6374 


020060 


6375 


020066 


6376 




S377 




6378 




6379 




6380 




5381 




6382 




6383 


020070 


5384 


020076 


6385 




6386 




6387 




6388 


020100 


6389 


020106 


6390 




S391 




6392 




6393 


020110 


6394 


020116 



040252 125252 125252 
125252 



040252 125252 125252 
125252 



040452 125252 125252 
125252 



040325 052525 0S252S 
052525 



040325 052525 052S2S 
052525 



040525 052525 052525 

052525 



040325 052525 052525 
0S252S 



040252 125252 125252 

125252 



040477 177777 177777 
177777 



I 

, 

) 
) 

»/S9 > BIT.RIBIE > 03\ 

XOIOIOIOIO. 1010101010101010. 1010101010101010. 10101 0101 a 101010> OPERtNO 
.aORO 040200»52,125252,12S2S2,125252 ;(>ID - PRE. SHIFT) 

> 

»/59 > BIT. RANGE > 03\ 

XOIOIOIOIO. tOlOlOlOlBlOlOlO. 1010101010101010. 10101 D1010101010> UP£«tND 
.BORO 040200*52,125252,125252,125252 ;(Na - PRE. SHIFT) 

) 

J/S9 > BIT.RABSE > 03\ 

><01010I010. lOlOlOlOlOlOlOlO. 1010101010101010. 1010101010101010> RESULT 
.BORO O40400»52,125252, 125252,125252 ;(RIGBT-1 - BORM.SHIFT) 

; 
) 
, 

; 
; 

1/59 > BII.RABSC > 03\ 

xoiioioioi. 0101010101010101. oioioioioioioioi. 01010 iaiaioioioi> operakd 

.BORO 040200«125,52525, 52525,52525 ;(BD - PRE. SHIFT) 



; 

j/59 > bit.rab:e > 03\ 

><01t010101. OIOIOIOIOIOIOIOI. OIOIOIOIOIOIOIOI. 0101010101010101> 
.BORD 040200*125,52525,52525,52525 )(IIO - PRE. SHIFT) 



OPEaANO B 



) 

1/59 > 8IT.RAB3E > 03\ 

XOIIOIOIOI. OIOIOIOIOIOIOIOI. OIOIOIOIOIOIOIOI. 01010101010iai01> RESULT 
.BORD 040400*125,52525,52525,52525 ;(RICHT-1 - BORB. SHIFT) 

> 

; 

, 

; 
; 

>/59 --> gtr.RANlE > 03\ 

XOIIOIOIOI. OIOIOIOIOIOIOIOI. OIOIOIOIOIOIOIOI. OIOIOIOIOIOIOIOI) OPERAND 
.BORD 040200*125,52525,52525,52525 ;(B0 - PRE.SHIFT) 

) 

;/59 > BIT.RAB3E > 03\ 

XOIOIOIOIO. 1010101010101010. 1010101010101010. 10101010 10101010) OPERAND 
.BORO 040200*52,125252,125252,125252 >(«0 - PRS. SHIFT) 

; 

»/i9 > BIT.RANIE > 03\ 

XO 1011111 1.1111111 111111111. 1111111111 11 1111. 11111111U111111> RESULT 
.BOIO 040400*77,177777,177777,177777 ((oTCHT-l - HORH. SHIFT) 



PDP-11/60 FPlt-E HaROMRE DliSIDSTIC 

Darpet.pii 02'-5ep-t7 mso 



63 9S 
6396 
6397 
6398 
6399 
6400 
6401 
6402 
6403 
6404 
5403 
6406 
6407 
6408 
6409 
6410 
6411 
6412 
6413 
6414 
5415 
6416 
6417 
6413 
6419 
6420 
6421 
6422 
6423 
6424 
6425 
6426 
6427 
6428 
6429 
6430 
6431 
6432 
6433 
6434 
6435 
643S 
6437 
6438 
6439 
6440 
6441 
6442 
S443 
6444 
6445 
6445 
6447 
5448 
6449 
6450 



020120 
020126 



020130 
020136 



020140 
020146 



020150 
020156 



020160 
020166 



020170 
020176 



020200 
020206 



020210 
020216 



040252 125252 12S252 
125252 



040325 052525 052525 
05252S 



040477 177777 177777 
177777 



040325 052525 052525 
05232S 



140325 052525 052525 
052525 



000000 000000 DOOOOO 
OOOOOO 



040252 125252 125252 
125252 



140252 125252 125252 
129252 



020220 OOOOOO OOOOOO OOOOOO 



PDP-11/eO !'Pll-e HtRDKARE DIICIIDSTIC 
DaPPe>.l>ll 02-SEP-77 17:50 



6451 
6452 
6453 
6454 
6455 
6456 
6437 
6458 
6459 
6460 
6451 
6462 
6463 
6464 
6465 
6466 
5457 
6458 
6469 
6470 
6471 
6472 
6473 
5474 
6475 
6476 
6477 
6478 
6479 
6480 
5481 
6482 
6483 
5484 
64B5 
6486 
6487 
6488 
6489 
6490 
6191 
6492 
6493 
6494 
6493 
6496 
6497 
5498 
6499 
6500 
6501 
6502 
6503 
6504 
6503 
6506 



020226 OOOOOO 



020230 040217 007417 007417 
020236 007417 



020240 040217 007417 007417 
020246 007417 



020250 040417 007417 007417 
020256 007417 



020260 040360 170360 170360 
020266 170360 



020270 040360 170360 170360 
020276 170360 



020300 040560 170360 170360 
020306 170350 



020310 040226 113226 113226 
020316 113227 



020320 040207 103607 103607 
020326 103607 



NUIll 30(1046) S2-SKP-7T 22t41 P46E 121 

T56 PRACTiair PtLO MD/CARtf LOSIC IITR •IDOD" 

> ■ 
} 

} 
I 

>/S9 > eit.RtltS > 03\ 

XOIOISIOIO. 1010101010101010. lOlOlOtOlOtOlOlO. 1010iai01»101010> aPERHD I 

.HORD 0402S0'»S2,12S252,12S252, 125252 >(I0 - PRCSHIPT) 

> 

>/S9 — -> >IT.RIi:i > 03V 

KOiioieioLsioioioioioioioi. 0101010101010101. oioioioiaiotoioi> operard b 

.RORD 040200*12S,S2S25,S2S25,52525 >(I0 - PRE.SRIfT) 

> 

»/59 > BIT.RtRCE > 03\ 

><010111111.11111111111111U.lltlllllllIlllll.llllllllllllllll> RESOLT 

.MOlO 04040»*77,1?»ITT,177777, 177777 ;(RieHI-l - RDRJi.SHIFt) 

, 

t 
> 
»/S9 > BII.RIkRSt > 03\ 

;<oiioioioi.oioioioioioioioi.oioioioioioiaioi.oioioioioiaioioi> qperard k 

.HORO 040200*125,52525,52525,52525 >(I0 - PRE. SHIFT) 

> 

>/S9 > Blt.RkRSE > 03\ 

;<011010101. 0101010101010101. 0101010101010101. 0101010101010101> QPERURD B 
.MORS 14020»*12S,52S25,52S2S,52525 ;(RI(;BT-1 - RORM.SHIFI) 

) 

>/S9 > ail.MRSE > 03\ 

XOOOOOOOOO. 0000000000000000. 0000000000000000. 000Oa0O0O09000O0> RESDLT 
.RORD 000000*0,0,0,0 XRIGRT-1 - RORH.SBIFT) 

} 
I 
f 

> 
i 

J/S9 > BIT. RUSE > 03\ 

XOIOIOIOIO. 1010101010101010. 1010101010101010. 1010101010101010> OPERAND t 
.RORO 040200*52,125252, 125252,125252 ;(RD - PRE. SHIFT) 

; 

1/59 > BIT.RARSE > 03\ 

XOIOIOIOI 0.1010101010101010. 1010101010101010. 1010101010101010> OPERAND B 
.NORD 140200*52,125252,125252,125252 >(RTCRT-1 - NORH. SHIFT) 

i 

;/S9 > bit.ran;e > 03\ 

XOOOOOOOOO. 0000000000000000. 0000000000000000. 000000000a000000> RESULT 
.NORD 000000*0,0,0,0 ;(Rti:8I-l - NQRH. SHIFT) 

NACTIl 30(1046) 02-SEP-77 22:41 PACE 122 

755 FRACTION, FILO ADO/CARRY LDEIC MITH 'ADDD- 



I 

) 

> 

t 
} 

J/59 > SIT.RANIE > 03\ 

XOlOOOltll. 0000111100001111. 00001111OOO01111.O0O011110OO0111I> 
-NORD 040200*17,7417,7417,7417 )(N0 - PDE.SHIFT) 

7 

»/59 > Bir.RANSE > 03\ 

XOlOOOllll. 0000111100001111. 0000111100001111. 00001 tllO0O01111> 
.NORD 040200*17,7417,7417,7417 ;(Na - PRE.SHIFT) 

> 

>/59 > 3IT.»AH:e > 03\ 

XOlOOOllll. 0000111100001111. 00001111 00001111. 0000111100001111> 

.NDRD 040400*17,7417,7417,7417 ;(RIERT-I - NORM. SHIFT) 

) 

; 

; 
; 



SEO 0123 
SEA 0143 



SEg 0124 
SEQ 0144 



OPERAND 3 



)/59 > bit.ran:e > 03\ 

XOllllOOOO. 1111000011110000. 1111000011110000.1111000011110000> OPERDNO A 
.NORD 040200*160,170360,170360,170360 ;(N0 - PRE.SHIFT) 

> 

J/S9 > BIT.RANSE > 03\ 

XOllllOOOO.llIlOOOOllllOOOO. 111100001I110000.11110000I1110000> OPERAND 8 

.NORD 040200*160,170360,170360,170360 ;(N0 - PRE.SHIFT) 

; 

»/59 > BIT.RANIK > 03\ 

XOllllOOOO.llIlOOOOllllOOOO. 11110OO0tlllOOO0.11110000111100O0> RESULT 

-HORO 040400*160,170360,170360,170360 ;(RIGHT-1 - NORM. SHIFT) 

> 
t 
, 

; 
; 

;/59 > BIT.RAN3E > 03\ 

XOIOOIOIIO.IOOIOIIOIOOIOIIO. 100101iaiOOI0110.100l011010010111> 

•NORD 040200*26,113226,113226,113227 > ( NO - PRE.SHIFT) 

> 

)/59 > BIT.RAH3E > 03\ 

XDlOOOOlll. 1000011110000111. 1000011110000111. lOOOOllllOOOOIll) 

-HORD 040200*7,103607,103607,103607 ;CNO - PRE.SHIFT) 

; 

;/59 > SIT.RASIJE > 03\ 

;<010001111.0000im00001111. 00001 111 OOOOllll. 00001 11100001111> 



OPERAND A 



OPERAND 3 



i>DP-ll/SO rPll-E HlltDVkRE DltBIOSTIC 
DQPPIl.Pll 02-SEP-T7 HsSO 



tULCIll 30(104&) 02-SeP-T7 22i«l PIEE 123 

T56 TtkCttO; tkUa U>0/CtRRT LOGIC HTB "UDO* 



SEQ 0125 
SEQ 0145 



6S07 

s;ds 

6S09 
6510 
6S11 
S3I2 
6513 
6SI4 
6S15 
6916 
6SI7 
6519 
651* 
6520 
6521 
6522 
6523 
6524 
6525 
6526 
6527 
6528 
6529 
6530 
6531 
6532 
6533 
6534 
6535 
6536 
6537 
6538 
6539 
6540 
6541 
6542 
6543 
6544 
6545 
6546 
6547 
6548 
6549 
6550 
6551 
6552 
6553 
6554 
5555 
6556 
6j57 
6558 
6559 
6i50 
6561 
5562 



020330 040417 
020336 007417 



020340 040351 
020346 064S51 



0203S0 040370 
020356 074170 



020360 040560 
020366 170360 



020370 040313 
020376 045513 



020400 040322 
020406 151323 



020410 040517 
020416 007417 



020420 040264 
020426 132264 



020430 040255 
020436 026455 



007417 D0741T 



064551 0C4SS1 



074170 074170 



170360 170360 



045613 045513 



151322 151322 



007417 007417 



132264 132264 



026455 026455 



PDC-ll/SO FPll-E UlRDHtRE DltEMaSTIC 
DOFPE».PU 02-SEP-77 17:50 



6.63 
6564 
6565 
6566 
6:>57 
6>6g 
6S69 
6:>70 
6.71 
6572 
6573 
6571 
6575 
6576 
6577 
6578 
6 i79 
6580 
5591 
6582 
6583 
6584 
6595 
6585 
6597 
6583 
6589 
6590 
6591 
6592 
6593 
6594 
659S 
6596 
6597 
6j>98 
6599 
6500 
6601 
6602 
6503 
6604 
6605 
6606 
6607 
6608 
6509 
6610 
6611 
6612 
6613 
6614 
6615 
6616 



020440 040460 170360 170360 
020446 170360 



020450 040264 132264 132264 
020456 132269 



020460 040351 064551 064551 
020466 064551 



020470 040517 007417 007417 
020476 007417 



020500 040313 045513 045513 
020506 045513 



020510 040226 113226 113226 
020S16 113226 



020520 040460 170360 170360 
020526 170360 



020530 000000 



020532 

020532 000400 



.HOM 0404SO<'17,7417,741T»T417 >(RICRT-1 - IDRN.SBirT) 



) 

>/i9 > BIT.R4HE > 03\ 

;<bU101001. 0110100101101001. 0110100101101001. OIIOIOOIOUOIOOU 
.»ORB 040>0D«151, 64551, 64551, 64551 ;<fO - PRE.Sgirt) 



i 

tH9 



-> 8IT.RKISI — 



)<eniiiooo. ouiioootiiuooo. oiiiiooooiiiiooo.oiiiiooooiiiiaoo> operiiid 

.iORD 0403004'IT»,7417S,T4170,74I70 XRD - PRE. SHIFT) 

I 

>/S» > Bit. RUSE > 03\ 

XOIlllOOOO. 1111000011110000. 1111000011110000. 1111000011110000) RESOLT 

.NOOO a4040»fl60,170360,1703«0,170360 ;(RIS1]T-1 - aORN.SRlPT) 

) 



> 

>/S9 > aiT.RtllSE > 03V 

KOllOOlOl 1.0100101101001011. 0100101101001011. 0100101101001011) 
.aORD 040IOO*11},4S513, 45513,45513 ;(I0 - PRE.SHIPT) 

> 

;/59 > Btt.RtliSE > 03V 

XOIIOIOOIO. 1101001011010010. I101001011010010.1101001011010011> 

.HORO 040200'»122,151322,151322, 151323 ;(lia - PRE.SHIFI) 

>f59 > BIT.R1i:e > 03\ 

><011001111. 0000111100001111. 0000111100001111. 0000111100001111) 

.VORD 040400*117,7417,7417,7417 ;(RICHT-1 - NORM. SHIFT) 

; 
} 
f 

; 

7 

J/59 > BIT.RtlllE > 03V 

ICOIOIIOIOO. 1011010010110100. lOllOlOOlOllOlOO.lOllOlOOlOllOlOO) 

.IIORO 040300*64,132264,132264,132264 }(N0 - PRE. SHIFT) 

> 

)fs» > bit.rii:e > 03V 

;<010101101. 0010110100101101. 0010110100101101. 001 OllOlOOlOllOl) 
.NORO 040200*55,26455,26455,26455 ;(lia - PRE.SHIFT) 



aPEDAND a 



J/59 ~ 



-> 8ii.rm:e -- 



NtCTll 30(1046) 02-SEP-77 22:41 PtGE 124 

756 FRtCTIQI, FkLD »DD/CtRRT LOGIC KITH •kDDD' 

;<010t 10000. llllOOOOllllOOOO.llllOOOOllllOOOO. 1111000011110000) RESULT 
.HQRO 040400*60,170360,170360,170360 ;(RIGHI-1 - liQRM. SHIFT) 

> 
> 
> 

t 
t 
tl%9 ) Bir.RiRSE > 03V 

XOIOIIOIOO. 1011010010110100.1011010010110100.1011010010110101) OPtRAKO 

.IIORD 040200*64,132264,132264,132265 ;(IIO - PRE.SHIFT) 

) 

>/59 > BIT.RHICE ) 03V 

XOlllOlOOl. 0110100101101001. 0110100101101001.0110100101101001) 
.HORO 040200*151,64551,64551,64551 ;(aO - PRE.SHIFT) 

> 

>^59 > aiT.R»li;E > 03V 

XOllOOllll. 0000111100001111. 0000111100001111.0000111100001111) 

.IIORD 040400*117,7417,7417,7417 J(RIGHT-1 - KORM. SHIFT) 

) 

; 

, 

> 

»/59 > BIt.RiRSE ) 03V 

XOllOOlOll. 0100101101001011. 0100101101001011. 0100101101001011) 
. IIORO 040200*113,45513,45513,45513 ;(10 - PRE.SHIFT) 



SEQ 0126 
S£9 0146 



OPERAND 3 



} 

>/S9 ) aiT.RtlJE > 03V 

X01O010110.1001011010O1011O. 1001011010010110. lOOlOllOlOOlOllO) 

.KORD 040200*26,113226,113226,113226 ;(lla - PRE.SHIFT) 



OPERAND B 



; 

;/59 ) Bir.Ria:e ) 03v 

XOIOIIOOOO. 1111000011110000. 1111000011110000. llllOOOOllllOOOO) RESULT 
■ WORD 040400*60,170360,170360,170360 ;{;;IGHT-1 - KORH. SHIFT) 

; 

i 



XKRO THE TABLE) 



(EXIT TO «EXT TBST 



PDP-11/SO FPll-E RtROHU DliBMOSTIC 
DaFPSk.Pll 02-SEP-77 17:50 

S617 
(618 
6619 
6520 
6621 
6622 
6623 
6624 
6625 
6626 
6627 
6628 
6629 
6630 
6631 
6632 
6633 
6634 
6635 
6636 
6637 
6638 
6639 
6640 
6641 
6642 
6643 
6644 
6645 
6646 
6647 
6648 
6649 
66S0 
66S1 
6652 
6653 
6534 
6655 
6636 
6657 
6653 

6660 

6661 

6652 

6663 

6664 

6663 

6666 

6667 

6668 

6669 

6670 

6671 020534 000004 

6572 

PDP-U/60 PPll-E Hlt!)D»ARl£ DIICNOSIIC 
OaFPEt.Pll 02-SSP-77 17:50 



NiCTll 30(104t) 02-SKP-7T 22:41 PAGE 125 
T57 irOM/ikOBUmim "*D0D"«-III> EXCCOTE 



Sta 0127 
SEa 0147 



6673 
6674 
6573 
6676 
6677 
6673 
6679 
6680 
6631 
6582 
6683 
6684 
6685 
6635 
6687 
6688 
6689 
5590 
6691 
6692 
6693 
6694 
6693 
6696 
6697 
6698 
6699 
6700 
6701 
6702 
6703 
6704 
6705 
6706 
6707 
6703 
6709 
6710 
5711 
6712 
6713 
6714 
5713 
6716 
6717 
6718 
6719 
6720 
6721 
6722 
6723 
6724 
6725 
6726 
6727 
672R 



020536 
020542 
020546 
020552 
020556 



020562 
020566 
020572 
020576 
020600 



170127 
012700 
012701 
012704 
012705 



005237 
312703 
312702 
012522 
077302 



040240 
002646 
OOOOOl 
000032 
020650 



002640 
000014 
002646 



020602 172537 002656 
020606 104406 



020610 
020612 
020614 
020620 



174100 

172010 

105737 002645 

001373 



020622 174037 002676 



020626 
020634 
020636 



020640 
0206 42 
020644 



104425 002666 002676 

001401 

104073 



00S2OI 
077431 
000137 022030 



020650 
020656 
020660 
020666 
020670 
020676 



000177 177777 177777 

177777 

177600 177777 000000 

177777 

177600 177777 OOOOOO 

177777 



>*tKSt 57 
I 



IFaitK/<M0*SS8)*ll» "tDDD'^-IIO EXECVTE 



IBIS TEST PROCEtOS TMO ItU TIE KOI-IRIVIIL PtTBS OP THE 
FPll-E *tDOX/SOBX» FLOIIS. DkTt HJLS BUI SELECTED (SEE BELDK) 
TntT SEIERITES TSC OESIRBB RISPOISE FRai T8E FPll-E SEQIIEfCKG 
RIBOIIIRE. 

tLTBOVBB *NaOE-0' IS lOT SPICIFUHLLT ERPLOVED HERE, TIE 
NICROCODE tBO BMDItRE OSI T9E "FaRCE-tDD* SIGBtL TO EVOKE 
THE SMB RESPOBSE IT THE 'irORK* NICROBRtlCH. 

TBE •PETQPBO* saBRRaBTIBE FETCIKS THE SOBRCE DITA, PUCES XT 
IB 1C6, mo TBEI GOES TO THE EXECOTIOB FLOHS. THIS REQUIRES 
T8U THE FPll-E •Bai(SliaRagTIIE)/JRE6/BDT(REI0RB)' LOGIC IS 
FOBCTIOIIBC CORBICTLT. BOTE ALSO THIT LOGIC OH PBOH/KS SHODLD 
FORCE «CCSF]>tC6 FOR BOTCHOOS.O) IB SF. kCTUHL tCCSFl^CO) 
IN THE rlRB<2ia> FIELD. 



REGISTER/LDCUIOB OSE: 



ACS -ACCDF3 OPERIID 

tCI -tEHF FOR tCO 

NFkCO* -ACCSFI OPERABD 

nrkCl* -tCCDFl OPERIHD 

Hrka* -tXf't SOH/BIPP OF tCCSF3, »CtBF3 

HFAC3* -RCV'D SBM/DIFP OF ABOTE 

RO -PTR TO NFACO 

Rl -DATA SET lOHBER 

R2 -PTR 

R3 -CBTR 

R4 -TABLE CNTR 

R5 -TABLE PTR 



PA(.D.CNTL(A.PLUS.B,A.NINOS.B) 



NDDBLE/ERROR IIFO: 

PHDA/IB 

CROH/LATCHES, JRES/BDA, 

rEXP/K9 

CRON/LAICRES, B0T<2:D>-LOGIC, SHFTR.CBTRLIPRESBIPT/NSRHK) 

FHOL/KIO 

CPRETIOOSLT VERIFIED] 

FALO/KII 

rSPADCTEMP'Sl, FALB(ADD/SUB,CARRY.LOaKAaEtD) 
SHIFTERCLEFT/RITE), BORIIE.SVP 



TST57: SCOPE 



t******»****** *••*•• ***•«* 



HACVll 30(1046) 02-SEP-77 22:41 PAGE 126 
T57 IFDRE/(ADDtSD8>*H0 'ADDO'^-IIO EXECUTE 



SEI3 0128 
SSa 0148 



LDFPS 

MOV 

MOV 

HOV 

KDV 



1040240 
tNFAC0,R0 
tl,«l 
#32,R4 

#40$, R5 



SOS: 



51$: 



63$: 



;*DATA LOOP EHTERS HERE* 



IBC 
HOV 
NOV 
HOV 

soe 

LOO 

ERRPBT 
> 



DULaOP 
112. ,R3 
tllFAC0*0,R2 
(R5)<',(R2)* 
R3,S1S 

HFACl.ACl 



-ERROR-LDOP-EHTERS-HERE- 



;ibtr-disab/d-m0de/trd1ic 
; setup ptr for aodd sf 
;data set hohber 
;32(8) table ehtries 
;data table ptr 
; 

>BONP CLOCK IN.A.LaOF CODRT 
;3*4 HDRDS, OPR-A, OPR-B, EXP-P 
;PTR TO DEST. 
;NaVE A HORD 

;LaoP 
> 

;GET ACCDP] 

; 

>DDHT CUAHGE DATA IB ERROR 1.00P 



SID 
AODO 
rsTB 
BIIE 

SID 

CNP64N 

BEO 

ERROR 



AC1,AC0 
(RO),ACO 
LPTITE 
63S 

AC0,IIFAC3 

,NFAC2,MrAC3 

59$ 

73 



>RESET ACC0F3 

;AD00 EXEC, H/ (-H0), SF=0, •'ETOPHO, FORCE-ADO 

>IF IIGHI LOOP-OH-ERROR SET, tHEH HAHS IK LOOP 

; BITH/ LIHE-CLOCK OFF, S. FPS(FID=l/f HH=0) 

! 

;EET RESULT ID NEHDRT 

> 

;(EXP-D) = (RCV-0) 7? 

;br if agree 

;ELSE AODD SUHPAIH/DIFFPATH ERROR 



59$: 



;'IFORK/(AD0tSUB)*IIO EXECJIE ERR" 

; DATA-SET s DATA SET HDM8ER, 01 -> 32 

> AC6CSF] = ACCSP] DPERAHD, FRSH HFACO 

; ACOCOF] = ACCDF3 DPERABO, FROK ACO/ACI 

; EXPO RESULT = EXPECTED ACtSFltACCDn SUN/OIFF 

; RCVD RESULT = RECEIVED SDN/DIFF 

; 

IBC Rl ;DATA SET HUHBER 

SOB R4,50$ ;LOOP OH TABLE 

JHP ADDDOI ;EXIT THE HARD HAT 



iiiiitminiimmmiiiiinimiinmiiiiiiiniiimiiiiiiiiiiiiiii 
; 

; DATA TABLE FOR ABOVE TEST: 

> 

40$: 

1 DIFF.PATH, ER >= ZERO — 

;OATAfl 

AOIS: SO lOOO'X 1 177, 177777, 177777, 177777 

SI 1 377*XIOOO, 177777, 000000,177777 
SI! 377«XI 000,177777,000000,177777 



020700 000177 177777 OOOOOO A02S! SO I000«XI177, 177777, OOOOOO, 177777 



;accsf3: expnt=o 

;kC[DF3: EXPIiTiO 

;DIFFPACSZ: ACCDF3 = 0, »ifS=ACCDI'l 

JACCSF3: EXPHT=0 



PDP-11/60 FPll-E DtRDIItRt DItGMSTIC 
OgrPEt.Pll 02-SEP-TT 17:50 

6729 020706 177777 

6730 020710 100177 000000 1777TT 

6731 020716 000000 

6732 020720 000000 000000 000400 



NICTU 30<1«46) 02-SSP-77 22(41 net 127 
TS7 irOIII/(tDD»SOa}*IIO ■IIDOO**-IIO EXICatK 



SEQ 0129 
S£g 0149 



6733 


020726 


000000 






6734 










6735 


020730 


052525 


05252S 


05252S 


6736 


020736 


052525 






6737 


020740 


152525 


052525 


052525 


5738 


020746 


052525 






6739 


020750 


000000 


000000 


oooooo 


6740 


020756 


000000 






6741 










6742 


020760 


052577 


000000 


OOOOOO 


6743 


020766 


000000 






6744 


020770 


152577 


000001 


oooooo 


6745 


020776 


000000 






674S 


021000 


144600 


000000 


OOOOOO 


6747 


021006 


000000 






6748 










6749 


021010 


052577 


000000 


oooooo 


6750 


021016 


000000 






6751 


021020 


152576 


000000 


oooooo 


5752 


021026 


000000 






6753 


021030 


050600 


oooooo 


oooooo 


6754 


021036 


000000 






6755 










6736 


021040 


140177 


177777 


177777 


6757 


021046 


177777 






6758 


021050 


040377 


177777 


177777 


6759 


021056 


177777 






6750 


021060 


040177 


177777 


177T7T 


6761 


021066 


177777 






SJ52 










6763 


021070 


040177 


177777 


177777 


6764 


021076 


177777 






6765 


021100 


141377 


177777 


177777 


S7S5 


021106 


177777 






6767 


021110 


141367 


177777 


177777 


6768 


021116 


177777 






6769 










6770 


021120 


140177 


177777 


177777 


6771 


021126 


177777 






6772 


021130 


050177 


177777 


177777 


6773 


021136 


177777 






6774 


021140 


050177 


177777 


177377 


6775 


021146 


177777 






6776 










6777 


021150 


020177 


177777 


177777 


6/78 


021156 


177777 






6779 


021160 


160125 


oooooo 


177777 


6780 


021166 


000000 






6781 


021170 


160125 


oooooo 


177777 


57«2 


021176 


000000 






6783 











PDP-11/60 FPII-E HtRDHlllE OltGllaSTIC 
OJKPEH.Pll 02-SEP-77 17:50 



6784 










6785 










SI33 










6787 










6788 


021200 


100177 


177777 


177777 


6789 


021206 


177777 






6190 


021210 


125200 


177777 


177777 


5791 


021216 


177777 






679? 


021220 


125200 


177777 


177777 


6793 


021226 


177777 






6794 










6795 


021230 


000125 


OOOOOO 


177777 


6796 


021236 


OOOOOO 






6797 


021240 


000052 


177777 


OOOOOO 


6/9J 


021245 


177777 






6799 


021250 


OOOOOO 


OOOOOO 


OOOOOO 


6800 


021255 


OOOOOO 






6(101 










5802 


021260 


152525 


OOOOOO 


052525 


6803 


021266 


OOOOOO 






6B04 


021270 


152452 


125252 


OOOOOO 


6805 


021276 


125252 






6tlOS 


021300 


152577 


152525 


025252 


6B07 


021306 


152525 






6803 










6809 


021310 


040052 


125252 


125252 


5810 


021316 


125252 






5H11 


021320 


040252 


125252 


125252 


6812 


021326 


125252 






6813 


021330 


040377 


177777 


177777 


6814 


021336 


177777 






6fllS 










6815 


021340 


140052 


125252 


OOOOOO 


6B17 


021346 


125252 






6813 


021350 


140525 


052325 


052525 


6819 


021356 


052525 






6820 


021360 


140577 


177777 


152525 


6821 


021366 


077777 






6822 










6823 


021370 


140000 


177777 


OOOOOO 


5824 


021376 


177777 






6825 


021400 


143177 


OOOOOO 


177777 


SB2S 


021405 


OOOOOO 






6827 


021410 


143177 


004020 


177757 


6823 


021416 


000017 






5829 










5830 


021420 


120177 


177J77 


177777 


6831 


021426 


177777 






6832 


021430 


135325 


OOOOOO 


177777 


683J 


021436 


OOOOOO 






SB34 


021440 


135325 


oooooo 


177777 


6835 


021446 


OOOOOO 






6836 










6837 










6838 










6B39 











SI I«00*II177,000000,1777T>, OOOOOO 

50 1 000*X| 000,000000,000000,0000 00 

103t: SOIIS2*l[|125,05252S,aS2525, 052525 
S1I2S2*XI12$,OS252S,052S2S,052525 
SO 1 000*1 1 000, OOOOOO, 000000,0000 00 

104$: SO 1252*11177,000000,000000,000000 
511252*11177,000001,000000,000000 

51 1223*11 000,000000, OOOOOO, OOOOOO 

M5$: 50 I2S2*XI 177,000000,000000,000000 
511252*11176,000000,000000,000000 
SO 1243*11 000,000000,000000, 0000 00 

t06$> SI I200*XI177, 177777,177777, 177777 

50 1 201*X!177, 177777, 177777, 177777 
SOI 200*XI 177,177777,177777,177777 

407$: SO 1 200*X 1 177, 177777, 177777, 177777 
SI 120S*XI 177,177777,177777,177777 
S1I205«X! 167,177777,177777,177777 

410$: SI 1200*1! 177, 177777, 177777, 177777 
301240*11177,177777,177777,177777 
SOI 240*X!177, 177777, 177377,177777 

411$: SO 1100*XI177,177777, 177777, 177777 
SI I300*XI125,000000,177777, OOOOOO 

51 1 300*XI125,000000, 177777, OOOOOO 



H4CT11 30(1046) 02-SEP-77 22:41 P»CE 128 
T57 IFaRI/(«DO*SaS)*IIO "IODO"*-IIO EXECUTE 



J— SBN.PXrR, ER >= ZERa 

112$: SI I000*XI177, 177777, 177777, 177777 
Slll25*Xi000,177777, 177777, 177777 
SI I12S*XI000,177777, 177777, 177777 

113$: SO 1000*11125,000000,177777,000000 
SO 1 000*X 1 052,177777, 000000,177777 

50 1 000*X 1 000, OOOOOO, OOOOOO, 00 0000 

111$: SI 1 2S2*X 1 125, OOOOOO, 052525,00 0000 
SI I252*XI 052,125252,000000,125252 

51 125 3*11077, 152525, 025252, 152525 

115$: SO l200*Xi052,125252, 125252, 125252 
SO I201*XI052,12S2S2,125252, 125252 
SOI 201*Xin7,177777, 177777, 177777 

116$: SI I 200*X! 052, 125252, OOOOOO, 125252 
S1I202*XI125, 052525, 052525, OS 2525 
Sll 202*11177,177777, 152525,077777 

117$: SI l20a*X 1 000, 177777, 000000,177777 
SI I214*XI177, OOOOOO, 177777, OOOOOO 
SI I214*X 1 177, 004020, 177757, 000017 

120$: SI 1 100*XU77, 177777, 177777,177777 
SI 1 171*X 1125,000000,177777,000000 
31 1 17 1*X 1 12b, OOOOOO, 17 7777, 00 0000 

;— OlFr.PltH, ER < ZEiIQ — 



>1CCDP]: EXPIT^O 



JDirrPlCSZ: lC[Dr3=0*lCCSF3:0, EXlCt ZER 





J1CCSF3 
;1CC0P3 
>OIFPPRC0: EXPIT::, FRlCs:, EXICI ZERO 

)ICtSF3 
JlCCDFl 
JOIFFPRCO: EXPIIT=, FCDP] > FCSF3 

>1CI:SF] 
/ICCDFl 
JDIFFP9C0; eXP»T=, PtDF] < FCSF3 

JlCrSF] 
>tCC0F3 
;DIFFFRC1: ER=*1, IHS-lCCDFl-lCCSFl 

;»CtSF3 
;«CCDF3 
;01FFPRC2: ER=»2/»13, 1«S=»CC()F]-1CCSF3 

JlCrSP] 

;tci:Dn 

;0irFPRC3; ER=*14/+70, »NS=lC[DF]-lCrsF3 

JICCSF] 
;1CCDP3 
>DirFPRC1: ER=»7I/t377, INS=ACCDF: 



sen 0130 

SEQ 0150 



;»CCSF3: EXPIfT=0 
;lCtDF]: EXPBTJO 
JSOKPICSZ: lCtDF3=0, *!«S=ACCOn 

;lCtSF7: EXP«t=0 
JlCCDFl: EXPHTsO 
;SUMPICSZ: 1CCDF3=0*»CCSF3=0, EXICI ZERO 

jicrsFi 

;»C[DF7 

>S0HPRC0: ER=0, l»S=»CtDFJ+lCCSF3 

JlCCSFl 
;1CCDF] 
;SDHPRC1: ER=*1, »»S=lCtDF]»»Ct3FJ 

;»C[sn 

J1CC0F3 

JSUMPRC2: EH=t2/»13, ANS=:1CCDP:HCCSF3 

JICCSF3 
;lccDn 
;SUMPRC3: EI)=-fl4/f70, AN3 = »CC0F J»»CCSF3 

}lCtSF3 
JACrDFl 
;3UKPRC4: ER=t7l/*377, AIIS=Ar[DF] 



POP-ll/SO rPll-E HMDURK DlteiDSTIC 
OarPEk.Pll 02-SEP-T1 17:$0 



M40 


0214S0 


025200 


177777 


oooooo 


«B41 


021 456 


177777 






6842 


021460 


100177 


000000 


177777 


6843 


021466 


052525 






6844 


021470 


OI25200 


177777 


oooooo 


6845 


021476 


177777 


' 




6846 










6847 


021500 


140377 


000000 


1T7T77 


6848 


021506 


000000 






6849 


021510 


040000 


000000 


177T77 


6830 


021516 


O'DOOOO 






68S1 


021520 


140277 


000000 


0777T7 


6852 


021526 


100000 






6853 










6SS4 


021530 


042600 


177777 


OOOOOO 


6855 


021536 


177777 






6856 


021540 


140177 


000000 


177777 


6857 


021546 


000000 






6859 


021550 


042600 


160036 


177741 


6859 


021556 


000037 






6669 










6861 


021560 


054177 


177777 


177777 


6852 


021566 


177777 






6863 


021570 


140177 


177777 


177777 


6664 


021576 


177777 






6865 


021600 


054177 


177777 


177777 


6866 


021606 


177377 






6867 










6868 


021610 


066652 


177777 


OOOOOO 


68S9 


021616 


177777 






6870 


021620 


122200 


177777 


177777 


6871 


021626 


CIOOOOO 






6872 


021630 


066652 


177777 


OOOOOO 


6873 


021636 


177777 






6874 










6875 










6S76 










6877 










6878 


021640 


077777 


177777 


177777 


6879 


021646 


177777 






6880 


021650 


000125 


000000 


177777 


6381 


021656 


000000 






6882 


021660 


077777 


177777 


177777 


6883 


021666 


177777 






6884 










6333 


021670 


140252 


000000 


052525 


6886 


021676 


000000 






6887 


021700 


140000 


000001 


052524 


6833 


021706 


000000 






6889 


021710 


140352 


oooooo 


177777 


6890 


021716 


000000 






6891 










6892 


021720 


042177 


000000 


OOOOOO 


6893 


021726 


000000 






6894 


021730 


040177 


oooooo 


177777 



POP-11/60 FPll-e HtRDVkRG OltGROSTIC 
D9PPei.?ll 02-SEP-77 17!50 



S89S 


021738 


OOOOOO 






689S 


021740 


C42177 


177400 


000377 


6897 


021746 


177400 






6898 










6899 


021750 


052177 


OOOOOO 


177777 


6900 


021756 


052525 






5901 


021760 


040052 


OOOOOO 


OOOOOO 


6902 


021766 


OOOOOO 






6903 


021770 


052177 


OOOOOO 


177777 


6904 


021776 


177525 






5905 










6906 


022000 


022652 


177777 


052525 


6907 


022006 


177777 






6903 


022010 


004525 


177777 


177777 


6909 


022016 


177777 






6910 


02 2020 


022652 


177777 


0S252S 


6911 


022026 


177777 






6912 










6913 


022030 








6914 


022030 


000400 






6915 










6916 










6917 











NkCTll 3«(1»46) 02-SEP-77 22t41 PtGE 129 
T57 irOU/(tDO*Sg*)*aO ■•tDDS«*-IIO EXSCUTC 

U1$S S0U2S*XIO00,1777T7,eO0000,'177T77 

811000*11177,000000,177777,052525 

SOI I25»XI000,177777, 000000,177777 

122$t SI l201fIll77,0«0«M,t77TTf ,000000 
SOI200*XIOO«,00«0«e,1777TT, OOOOOO 
511201*11017, 000000,077777, 100000 

•23$: SO I213*XI 000,177777,000000,177777 
511200*11177, 000000,177177, OOOOOO 
501213*11000,160036,177141,000037 

»24$! S0I260«XI177,177T11,177777, 177777 
SI 1200*11177, 177777, 177777, 177777 
501260*11 177,171777,177777,177377 

US$1 501333*11052,171717,000000,177777 
511111*11000,171717,177777,000000 
SO!333*XI052,177177,000000,177777 

; SDN.PtTH, IR < ZgRO 

A26$: 50 1377*XI177, 177777, 177777, 177777 
SO 1 000*11125,000000,177777,000000 
50!377*XI177,177777,177777,177777 

1127$: 511201*11052,000000,052525,000000 
51I200*XIOOO,000001,052$24, OOOOOO 
Sll201*X1152,O000O0,177777,00aOO0 

130$: 501210*11177,000000,000000,000 000 
50 1 200*11177, 000000,177777, OOOOOO 

KtCYll 30(1046) 02-5KP-77 22:41 P>GE 130 
T57 lraRK^(«DD«SUB)*NO "t00D'*-N0 EXECUTE 

SO 1 210*XI177,177400, 000377, 177400 

*31S: SO I2S0*XI 177,000000,177777,052525 
SO 1 200*X 1 052, OOOOOO, OOOOOO, OOOOOO 
501 250*XI 177,000000,177777,177525 

X32$: 501113*11052,177777,052525,177777 
S01022*XI125,177777,177777,177777 
SO I113*XI052,177777, 052525, 177777 



sea 0131 
SES OlSl 

>U[Sri: EXPXTfO 

}iCCDr3: EXPIT-0 

;0IPrrUERO: ACCDF1::0, ta5:4CCSF3 

»tctsr3 

7XCCDP], SRIPTED 

lOirrpRCKi: er^-i, uns^kciDn-nctsri 
tkctsn 

JtCCDP], SRIFTED 

;0IPPPRCII2: Eft:-2/-13, XIS=:XCC0P7-XCCSF] 

;ltCCSF] 

HCian, SHIFTED 

>0IFFPRCII3: ER=-14/-70, li»S=»CCDF3-»CCSF 

3 

>4CtSF] 

;tCCDF3, SHIFTED 

>DIFFPRC«4: ERI-71/-377, «NS=«CCSF3 



;*CtSF]: EXPMIfO 
;(CtOFl: eXPRT^O 
;SDIIPtZERO: tCCDF3=0, k»S-kCtSf2 

;»CCSF] 

;XCCDF3, SHIFTED 

JSDNPRCMl: ER=-1, XNS^XCCOFl-MCCSF} 

>«CtSF] 
;»CC0F3, SHIFTED 



SEQ 0132 
SEQ 0152 



JS0MPRCH2: ER=-2/-13, »«S=AC[Dn*»CCSI'3 

;tCCSf] 

;iCC0F3, SHIFTED 

JS0MPRCN3: ER=-14/-70, HIS=llCCDF]*tCCSF3 

;1CCSF3 

;1CCDF3, SHIFTED 

;SUKPRCK4: ER=-71/-377, »NS=ikCCSF3 



TST60 



>NEXT TEST THE HtRD MY 



PDP-lt/60 PPll-E HIROmRK DIAGIDSTIC 

BarcELPii 02-SSP-J7 11:50 



MCTll 30(104t) 02-SEP-17 22141 PtGE 131 

TSO "BITr* use, DIVIDE V/IIBBr-tll.SHirT, rSPiD.»LeCT 



SEQ 0133 
SEa 0153 



6918 
6919 
6920 
6921 
6922 
6923 
6924 
6925 
6926 
6927 
6929 
6929 
6930 
6931 
6932 
6933 
6934 
6935 
6936 
6937 
6938 
6939 
5940 
6941 
6942 
6943 
6944 
6945 
6946 
5947 
6948 
6949 
6950 
6951 
6952 
6953 
6)54 
6955 
6956 
6957 
6958 
6959 
6960 
6961 
6962 
6963 
6954 
6965 
6966 
6967 
6968 
6969 
6970 
5971 
6972 
6973 



Q22032 000004 



022034 
022040 
022044 
022050 
022054 



170127 040040 

012700 002646 

012701 000001 

012704 000011 

012705 022162 



7 
t 
I 
> 
> 

t 
> 
} 
t 
I 
I 
7 
> 
} 
t 
} 
> 

; 
; 
> 
; 

7 

> 
> 
> 

7 

> 
> 
t 

> 
I 
) 

7 
7 
> 
> 

; 

7 
> 
> 
7 
7 
7 

; 

77 

TST60 



60 "OltF" ElEC, DIflBE W/IliliUP-tR. SHIFT, r»P«O.S«lECt 

THIS TEST PROCEEDS THRO ALL THE ROI-IRHIU PUBS OP THE 
FPll-S 'DITF* FLWS. OlTi NtS BEE! SELECTED (SEE HELD*) 
IHtT EEHSRITES THE DESIRE!) RISPOISC PROI TIE FPll-E SEaOCIICIHG 
H4RDHIRE. 

THE 'PETOPHD" SgiRROBTIlE FETCHES THE SDORCE OlTt, PUCES IT 
tl tC6, jmo IIEI CDSS TO HE EXECOTIO* FLOHS. THIS REaOIRES 
TH»T THE FPll-E "BDTtSOBRDflliEJ/JRBB/BOTtPETORHJ" LOSIC IS 
FUICTIOIIIG CORRtCTLI. HSTE ALSO THtT LOSIC 01 FROA/KB SHOULD 
FORCE lCCSri=lCt FOR lOTCiOOI.O) II SF. ICTUL tCCSF3=:(0) 
la THE FIRI<2l«> FIELD. 



REBISTIR/LOCUIOI OSE: 

tCO -tCCDFl OPEIIIHD, OlflOEND 

kCl -TENP FOR ICO 

\Z6 -tCCSFl, DITISOR 

HP1C0» -ItCCSFS OPERtllD, OITISOR 

MFAClt -XSCDFl QPSRUD, DITIDEID 

NFtC2<' -EEP'D aDaTIERT OF <CC5F], JtCCDP] 

NFIC3* -RCf'O ODOTtERT OF tlDfE 



RO 
M 
R4 

a5 



-PTR TO HFJCO 
-3lTt SET IDHBER 
-TABLE CHTR 
-TABLE PTR 



fODDLe/ERROR IIFD: 

FI0A/K8 

CR0H/LATCHE3, JRSE/BVA, PA:.U.CRTL(DIVIDE>, 
IRBOF.A/B. LEFT-SHI FT(DATA/:ITL) 

FEIP/t9 

CRON/LAICHES, B0T<2:0>-LDGIC, EALO.DATA/CflTL(A.NIHDS.B> 

FMOL/EIO 

CPRETIOOSLI TERIFIEDl 

FALD/Kll 

FSPAOCTEHP'Sl, PAL0(<S9>. SHIFT. OOT) 



SCOPE 

LOFPS 

NOT 

NOT 

DDV 
RB» 



#040040 

tMFAC0,R0 

HrRl 

ill,R4 

f40$,R5 



7 

; IHTR-OISAB/F-HODE/TRORC 
>SETOP PTR FDR DIVF SF 
}DATA SET HUHBER 
711(8) TABLE EHIRieS 
;DATA TABLE PTR 



PDP-11/6U FPll-e RARDHARE DIAGHDSTIC 
OaFPEA.Pll 02-SEP-77 17:50 



NACTll 30(1046) 02-SEP-77 22:41 PACE 132 

T60 "OKF" EXEC, DIVIDE V/IHBUF-AR. SHIFT, FSPAD.SELECT 



SEQ 9134 

3E3 0154 



5)74 








6975 








6976 


022060 


005237 


002640 


6977 


022064 


012537 


002656 


6978 


022070 


012537 


002560 


6979 


022074 


012537 


002646 


6980 


022100 


012537 


002650 


5)81 


022104 


012537 


002566 


6 982 


022110 


012537 


002670 


5993 


022114 


172537 


002656 


5)84 








5985 


033120 


104406 




5986 








6987 








5983 


022122 


174100 




6989 


022124 


174410 




69^0 


022126 


105737 


002645 


6991 


022132 


001373 




6992 








6993 


022134 


174037 


002676 


5994 








5995 


022140 


104426 


002566 002676 


6996 


022146 


001401 




6997 


022150 


104104 




6993 








6999 








7000 








7001 








7002 








7003 








7004 








7005 


032152 


005201 




7006 


0221S4 


077437 




7007 


022156 


000137 


022336 


7008 








7009 








7010 








7011 








7012 








7013 


022162 






7014 








7015 


022162 


040000 


000000 


7016 


022166 


040000 


000000 


7017 


022172 


040200 


000000 


7018 








7019 


022176 


152525 


052525 


7020 


022202 


140300 


000000 


7021 


022206 


052525 


052525 


7022 








7033 


022212 


025252 


125253 


7024 


032216 


120200 


OOOOQO 


7025 


022222 


145252 


125252 


7025 








7027 


023226 


177777 


177777 


7028 


023332 


077777 


177777 


7029 


032236 


140200 


000000 



5«$: 



;*0ATA LOOP EITERS HERE* 



IHC 


DHLOOP 


>cav 


(R5)»,NFACli'0 


HDV 


(R5)«,NFACU2 


HDV 


(8S)»,NFAC0>0 


ital 


(R5)»,HFAC0»2 


4av 


(l<5)'»,MFIC2<'0 


40 V 


(R5)»,HFAC2»2 


LDF 


HFAC1,AC1 



ERRPIT 

> £RRDR-LO0P-ERIERS- 



;BDNP CLOCK IH.A.LOOP CDDHT 
fHORD-A, OIVIDEHO CACC7 

;liaRD-B 

;ilORD-A, DIVISOR tXEHajyi 

yRORD-B 

;hdrd-a, qooiieht 

;HORD-B 
;GET ACC0F3 

; 

;00IT CHAREE DATA IN ERROR LOOP 



63$: 



STF 
DIVF 
TSTB 
SHE 

STF 



AC1,AC0 
(R0),AC0 
LPTITE 
63$ 

AC0,NFAC3 



RESET ACCDFl 

OIVF EIEC, IN80F/AR.SHIFI, FETOPHD SUBR 
IF TIGHT LOOP-OH-ERROR SET, THEH HANE IK LOOP 
KITH/ LIRE-CLOCl! OFF, & FPS(FID=:1/?HH=0) 



;(;ET RESDLT TO NENORV 



59$: 



CHP32H ,HFIC2,IIFAC3 XEXP'O) = (RCV'D) 77 

BED 59$ !BR IF AGREE 

ERROR 104 ;ELSE DIVF-EXEC, IHBUF-SHIFT ERR 

>"OIVIDE IHBDF/AR-SHIFI FSPAO-SELECT ERR" 

; DATA-SET - DATA SET lONBER, 1 -> 11 

) ACeCSFl = ACCSFl DIVISOR, FltOH MFACO 

7 AC0CDF3 = ACCDF3 DIVIDERO, FROM ACO/ACl 

7 EXPD RESULT - EXPECTED ACCDF3/ACCSP3 aaOTIENI 

7 RCVD RESBLT - RECEIVED QDOTIERT 

7 

IHC Rl ;OATA SET RUNBER 

SOB R4,50S ;L00P Di TABLE 

JNP DIVFOl 7EXIT THE HARD HtV 



yiiiiiiiiiiiiiiiiininiiiiiiiiiiiiiiiiiiiiiimtiiiiiiiiniiiiiimiii 



7 
7 

40$: 
; 

D01$: 



D02S! 



7 

D03$: 



DATA TABLE FOR ABOVE TEST: 



SO I200*XI 000,000000 
SOI200*XIOOO,000000 
SOI2Ol*XI00O, 000000 

S1I2S2*XI125,052S25 
Sll201*Xt000, 000000 
S0!252'X!125,052S25 

SOI125*XI053,125252 

siuai*xiooo,ooaooo 

Slt235*XI052,1252S2 

Sl I377«XI177,177777 
S01377*Xin7,177777 
S1I201*X!000,000000 



;ACCDF3, DIVIDERD ((CO) 

7ACC3P3, DIVISOR (HFACO) 

;ACCOF], gUOTIEHT 

yACCDFl, DIVIDERD (ACO) 

;ACCSF], DIVISOR (MFACO) 

;AC[0F3, 3D0TICIIT 

;ICCOF], OIVIDEHO (tca> 

7ACCSF3, DIVISOR (MFACO) 

7ACC0F], QOOTIEHT 

JACCOF], DIVIDERO (ACO) 

! ACCSFl, DIVISOR (d'ACO) 

;ACCDf3, aUOIIEItT 



PDP-11/tO FPll-E HIRDHARE DIXGIOSTIC 
DarPSI.Pll 02-SEP-77 17:50 



KUTll 30(I04t) «2-SCP-77 22M1 PtCE 133 

ISO "Dnr* EXEC, divide •/iigar-tR.smrr, fspid.select 



SEO 0135 
SES 01S5 



7030 








) ■ 




7031 


022242 


1940200 


000000 


005$: 


SOt201*XIOOO,000000 


7032 


022246 


040500 


000000 




SDI202*XI100,000000 


7033 


022252 


037652 


125252 




S0I177*XI052, 125252 


7034 








t 




703S 


022256 


044525 


052525 


006$: 


S01222«XI12S, 052525 


703S 


022262 


164777 


117777 




S1I323«XI177, 177777 


7037 


022266 


117725 


052525 




S1I077*EI125,052S25 


7039 








1 




7039 


022272 


IL4D2S2 


125252 


D07$: 


S1I201*XI0S2,125252 


7040 


022276 


040377 


177777 




S0iaOl«Xll77,I77777 


7041 


022302 


140052 


125252 




S1I200*XI052,125252 


7042 








1 




7043 


022306 


125377 


177777 


010$: 


S1I125«X|177, 177777 


7044 


022312 


112532S 


052525 




S1I125*XI12S,0S2S2S 


7045 


022316 


040231 


114631 




S0I201*X|031, 114631 


7046 








; 




7047 


022322 


025377 


177777 


Dll$: 


S0I125«IU77, 177777 


7049 


022326 


052452 


0S2S2S 




S0I252*XI052,052525 


7049 


022332 


013100 


06OOS7 




SOI054*XllOa,0600S7 


7050 








; 




7051 


022336 






oivroit 




7052 


022336 


000400 






BR TSTil 


7053 












7054 












7055 













IkCZOtT, 
>1CCSF], 

jtccori, 

iictsri, 
iKttri, 

ncitri, 

ItCCDF], 

ytccsFi, 
>xcci>r], 

>tccari, 
;iccsr3. 



DITIDEIID (kCO) 
DIIISDR (lirtCO) 
aODTIEIT 

OHIDEID (tCO) 
DIVISOR (NriCO) 
aOOTIEIIT 

DIVIOEIID (tCO) 
DIVISOR (MFkCO) 
aOOTIERT 

DIVIOEID (ACO> 
DIVISOR (NFtCO) 
aODTIEIT 

DIVIDEID (JkCO) 
DIVISOR (MFACO) 

aoatieiT 



}EXIT 



POP-11/50 FPll-e HkROVtRE OIIGIIOSTIC 
D9FPE«..»11 02-SSP-77 17:50 



7056 
7057 
7059 
70j9 
7050 
7061 
7062 
7063 
7064 
7065 
7066 
7057 
7069 
7069 
7070 
7071 
7072 
7073 
7074 
7075 
7075 
7077 
7079 
7079 
7090 
7081 
7092 
7083 
7094 
7085 
7096 
7097 
7093 
7099 
7090 
7091 
7092 
7093 
7094 
7095 
7096 
7097 
7099 
7099 
7100 
7101 
7102 
7103 
710* 
7105 
7105 
7107 
7109 
7109 
7110 
7111 



tkCIll 30(1046) 02-SEP-77 22:41 PIIGE 134 

T61 "LOC.I.F" EXEC, FPtlHOX/OaDT, SHIFT/ltOR!(»LIZE 



SEQ 0135 
3t.'J 0156 



022340 000004 



022342 
022346 
022352 



022356 
022362 
022364 
022370 



170127 040040 

012704 000011 

012705 022432 



005237 002640 
012501 

012537 002646 

012537 002650 



022374 104406 



022376 170400 



>*IESt 61 

; 



'LDC.I.F' EXEC/ FPIRIOX/DODT, SHIFT/HORNtLlZE 



IHIS TESt PROCEEDS THRO k\.L THE lOII-TRIVIlL PtTHS OF THE 
FPll-E "LDC.I.F" FLOWS. OtTt H»S BEER SELECTED (SEE BELDK) 
THtT CEIIBRtTES THE DBSIREO RESPONSE FROR THE FPll-E SEaOERCIRG 
HkRDRlRE. 

THE mil miEII OF IBIS TEST IS TO EXERCISE THE "FPINHUX/DOUT" PORT 
]■ FRDl/KS. 



REGISTER/LaOTIOR DSC: 



-1CCDF3 ODTPOI F-HODE RESOLT 



HF«CO* 


-EXPECTED «C0 


QOTPUI 






HFICI* 


-ICCDF] REIiaRY QOrPOT 


OF 


»C0 


Rl 


-IHTEGER 16. 


BIT OPERMD, 


SODRCE 


R4 


-T19LE CITR 








R5 


-IX8LE PTR 









NJOULE/ERRIIR IRFQ: 

FRUk/KS 

CROR/HTCHES, JREG/BVt, FPINHDX(DaDT<15:00>), F.BBS.K-ORIVER/ENABLE, 
FP.ENIT.E, INBDF.l/B.DtT* 

FEXP/X9 

CROR/LtTCHES, aDT<2:0>-[.aE[C 

FHOL/XIO 

CPRSVIOOSLV VERIFIED] 



FALO/XII 

CPREVIOOSLV VERIFIED] 



TSTei: SCOPE 



LDFPS 

>(av 



1040040 
«llr»4 

»40;,l)5 



10$: 



:*DlTt LOOP EIITERS 4ERE* 

IRC 0IIL3DP 

H(3V (R5)»,R1 

"OV (R5)»,MF«C0»0 

HCIV (R5)*,HF«C0»2 

ERRPNI 

; — 



-ERgOR-UOOP-EmERS-HERE- 



> 

JI«TR-0IS»B/F-NO0E/I-MODE/TRU»C 
!11(8) TABLE ERTRIES 

;DITA TABLE PTR 

; 

JBUMP CLOCK IR.A.LOOP COOHT 
IGET imeGER QPERAVO 

;horo-a, exp'd result 

;HaRD-B 

;DONT rHANCe DATA III ERROR LOOP 



;HESET ACtDFl 



PDP-11/60 FPll-e UtRDHiRK BI4GIDSTIC 
OSFPEA.PII 02-SEP-77 17150 



NkC(U 30(1040 02-S(P-77 22:41 PICE 135 



T51 



•IBC.I.F- KUC, rPIimi/DBDT, SHirT/IOBULIZE 



SEO 0137 
SEA 0157 



7112 
7U3 
7114 
7115 
7116 
7117 
711B 
7119 
7120 
7121 
7122 
7123 
7124 
7125 
7126 
7127 
7128 
7129 
7130 
7131 
7132 
7133 
7134 
7135 
7136 
7137 
7138 
7139 
7140 
7141 
7142 
7143 
7144 
7145 
7146 
7147 
7L4B 
7149 
7150 
7151 
7152 
7153 
7154 



022400 177001 

022402 105737 002645 

022406 001373 

022410 174037 002656 

022414 104426 002646 

022422 001401 

022424 104105 



022426 077425 
022430 000433 



022432 
022440 
022446 
022454 
022462 
022470 
022476 
022504 
022512 



000000 
077777 
052525 
025252 
065252 
177777 
100000 
125252 
152525 



002656 



19$ t 



LOCir RlrtCO )BN(R1> -> PPIINgX/OODT -> tUBOr -> kCO 

TSTB LPtlTE >ir Tien LOOP-OI-ERIIOR SET, TRCM HilS IR L-ODP 

BIE 63$ > MTRA LIBE-CLOCK OPr, I rPS(PID<l/rMN>0) 

; 

STP tCO,lirACl >GET RESULT TO NBNORT 

t 
CNP32K ,l<F»CO,IIPiCl ;(etP'D) ' (RCT-D) 77 

BEQ 19$ ;BR IF RGREE 

ERROR 105 I ELSE ERROR 

>"tOCP<I->F) FPIMOX/BOBT CORfERT ERR" 
> IRIEEER 3 16. BIT IITECER IIPDT, FRON Rl 
t EEPD US = EIPECTEO P-MODE/ICO DBTPOT 

t RCTD ICO : RECEITEO tCO aUTPBT PRIM HFP 

> 
SOB R4,10$ >LDOP DR TtBLE 

BR TST62 )| ;REXT TEST RIIER DORE 



000000 
043777 
043652 
043452 
043725 
140200 
144000 
143652 
143452 



000000 
177000 
125000 
124000 
052000 
000000 
000000 
126000 
126000 



iinininniiinimniniimmininiiiiiiiiiiiiinmiiinniiiii 

D*I4 TEBLE FOR tBDTE TEST: 



40$: 





IRIEGER 


F-NODE-EXP'O 


.WORD 


000000, 


000000»000, 


000000 


.RORD 


077777, 


043600*177, 


177000 


.WORD 


052S2S, 


043600*052, 


125000 


.HDRD 


025252, 


043400'l'952, 


124000 


.RORD 


065252, 


043600*125, 


052000 


.WORD 


177777, 


140200*000, 


000000 


.RORD 


100000, 


144000*000, 


000000 


.RDRS 


125252, 


143600*1152, 


126000 


■ VDRD 


152525, 


143400*952, 


126000 



POP-11/SO FPll-E HtRDMHRE DIASNOSTIC 
DarpEk.Pll 02-SEP-77 17:50 



7155 
7156 
7157 
7153 
7159 
7160 
71S1 
7162 
7163 
7164 
7155 
7156 
7167 
7159 
7169 
7170 
7171 
7172 
7173 
7174 
7175 
7176 
7177 
7178 
7179 
71B0 
7m 
71H2 
71B3 
7194 
7185 
7186 
7187 
7183 
7199 
7190 
7191 
7192 
7193 
7194 
7195 
7L9S 
7197 
7199 
7199 
7200 
7201 
7202 
7i03 
7204 
7205 
7206 
7207 
7209 
7201 
7H0 



022520 000004 



022522 170127 040200 



tCVll 30(1046) 02-SEP-77 22:41 PAGE 136 
62 tDLRET, BtSIC DtTtPiTH 



S£9 0133 
SEa 0158 



•TEST 62 



RULRET, BtSIC DtTtPtlH 



THIS SERIES OF TESTS IS TSE 7IRST USE OF THE NULRET REGISTERS 
tRD ROK HULTIPLIER OF THE FPll-E. 

THIS TEST I« P/tRTICOLtR C3RSISTS OF TRO SECTIllRS: 

PilRT 1 - 40I.TIPLIES, OSIRC -RPP", l(IER(0)«R»RD(0)=PROD(0) 

CHECKS THII ILL REGISTERS/DlTtPlTRS OR 9E La>DEQ/R3tD, 
tRO THAT THERE ARE R3 FLOITIRG Otik LIRES. 

P»RT 2 - RIPPLES "1010»/»0101" 0»T» P«TTERRS THRH 4-BIT SECTIONS 
ra CHECK FOR aiTl LIRE STDCK-LDR/SHORTS/FLatTIIG COROITIONS, 
MO THE REGISTER LOtD FORCTIORS (HIER,l(tl(D,SU!4,CtRl<() 
OR THE ROLRET BOARD. 



REGISTER/LOCATIOB USE: 

RFtCO* -RPP IRPOT DITI PITTSRR 

RFACt* -EKP'O MOLRer QUTPOT 

NFAC2* -RCT'D HOLRETCSUK) OOTPOT 

NFAC3* -RCT'D IIDLRET(SUI<*CA)R() OUTPUT 

ACO -NPP (0,0,0,0) IHPUT 

ACl -NPP (SUR) OOTPOT 

AC2 -DPP (snR*CARR() OUTPUT 

R5 -DATA TABLE PTR 



RODULE/ERROR IRFD: 

FRUA/RB 

RRETSDR-EIIABLE-LOGIC, 'RPP'-EXEC, CROR/LATCHES 

FeXP/K9 

NRETREG-CLF, RRET-kLII-C3RTRaL, NIER/HARD-FONCTIOR-CORTROL, 
NIER/HARD-CLOCRS, 'RPP'-EXEC, CROM/LATCHES 

FRUL/KIO 

HtER-REG/4UI-(BTTE4), KARD-REG-(Law28), HULXX-ROMS, 
CRTR-RQMS, SUR-REG, CtRR(-3EG, RHET-ALO 

FALU/Kll 

CPRETIOOSLT TERIFISD] 

J ***•*****»•*••«»»**•**•**•«•»•***•*««**•******••*•****•* ******* 
5T62: SCOPE 



PART #1: KIERtO)*RAIia(0)=PRaDOCr(0) 

;LaoKIRe FOR STUCK-iC/DATAPATtl, LACK OP CDNTROL UTER REGISTER LOAOIHG 



LOFPS »04l)200 



;iHTR-ois»BLe/D-iiaDe 



PDP-11/tO PPll-S HtRDVARE DlteKOSIIC 
DOPPEt.Pll 02-SEP-;7 17IS0 



nUlU 30<1«46> 02-SKP-7T 22:41 
M2 MOLKI, ItStC DtMPill 



PkEE 137 



SKQ 0139 
SSa. 01S9 



7211 
7212 
7213 
7214 
7215 
7216 
7217 
721S 
7219 
7220 
7221 
7222 
7223 
7224 
7225 
7226 
7227 
7223 
7229 
7230 
7231 
7232 
7233 
7234 
7235 
7236 
7237 
7238 
7239 
7240 
7241 
7242 
7243 
7244 
7245 
7246 
7247 
7248 
7249 
72S0 
7251 
7252 
7253 
7254 
7255 
7256 
7257 
7258 
7259 
7250 
7261 
7262 
7263 
7254 
7265 
7266 



022526 104406 



ERRPRT 
> 



022530 
022532 
022536 

022542 
022544 
022550 

022552 
022556 

0»S62 
022566 

022572 
022600 
022602 



170400 
172537 

172637 

170005 
105737 
001374 

174137 
174237 

104423 
104423 

104425 
001402 
104036 



003b04 

003024 



002645 



002656 
002666 



002656 
002666 



63Si 



022604 000405 



022606 
022614 
022616 



104425 
001401 
104036 



003060 002656 



003060 002666 11$: 



CLRD 

LDD 

LOD 

NPP 

TSTI 

aiE 

STO 
STO 

PIXFKA 
riXPRA 

CNP64K 

B(« 

ERROII 

/'NOLIET 

} 

> 

BR 



— eROat-LOOP-EITERS-BERE- 

kCO 

FPlLTPrtCl 

rP«[.IR,kC2 



>DaiT CRtME DUI II ERROR LOOP 



LPTITE 
63$ 

kCt,lir*Cl 

»c2,iiriic2 

,IIPIiCl40 
,IIP4C2«'0 

,FPZERO,IIPJkCl 

11$ 

36 



;SEr NIER, NMD TO ZEROS 
IPRESET (SON) OOTPBT TO ALT 0/1 
JPRESET <S*C) OOTPOI TO >LT 0/1 

; 

IRON TBE DiTt THRU THE NDLIET 

IIP TIGRI LOOP-OI-ERROR SET, TBII RARE IB LOOP 

> RUB/ LIRE-CLOCK OFP, ii FPS(FIDsl/PNN=0) 

; 

>GET MaLIETCSON) 

;SET NDLIET(SDN«C4RRT) 

> 

;RENDTE SICK/EXP, IRSERI BIT<S9I5B> 

> 
} 

;IS N0LIET(S0H} ^ {0,0,OrO)7 

;BR IF OK 

>ia - t "1" CtME THRU SOHEHHERE 



Dill SIOCE/H OR REGISTER LOID ERROR - 0*0=0" 



022620 012705 022732 



022624 005237 002640 

022630 012700 000010 

022634 012704 002646 

022640 912524 

022642 077002 

022644 104406 



022646 172437 002646 

022652 170401 

022554 170402 

022656 170005 

022660 105737 002645 

022664 001374 

022666 174137 002666 



> 

20$: 



21$: 



22$: 



RCVO ICl : NgLIET(SDR> FRON HFP ICl (•ERR*) 

RCTD 1C2 • NOLIETISORtClRRF) FRON RFP 1C2 

20$ JREXT 

t 
CNP64N ,FPZER0,NF1C2 ;IS N0LIET(SDN*C1RRT) : (0,0,0,0)7 

Bea 20$ >BR IF OK 

ERROR 36 )I0 - "l* CINE TBRO SOHEVBERE 

r'NOLRET - DlTl STOCK/H DR REGISTER LOAD ERROR - 0*0=0" 
> ROD ICl = IIOLIET(SOII) FROM HFP ICl 
; RC?D AC2 = NBLREKSOIItClRRY) FROM HFP AC2 ('ERR*) 

; 

-PART 12: RIPPLE ALT 0/1 PATTERIS THRO NIER/KAID/PRDDDCT- 



NOT 



t40S,R5 



>*DAT1 LOOP ENTERS HERE* 



IRC 
NOV 
MOT 
MOV 
SOB 

ERRPRT 
, 



ORLOOP 

#8.,R0 

fllFlC0<'0,R4 

(R5)*,(R4)» 

R0,22S 



-ERROR-LOOP-ERIKRS-HERE- 



;SETOP PTR TO DATl TABLE 
) 

;BONP CLOCK II. A. LOOP COORT 
n RORDS FOR IIITIAL/EIPECTED 
;IRTO NFAC0,1 

; 
; 
; 

>OOHT CBANCE DATA II ERROR LOOP 



62$: 



LOD 

CLRD 

CLRO 

NPP 

TSTB 

BRE 



NFACO,ACO 

ACl 

AC2 



LPTITE 
62$ 



1C1,NFAC2 



;IRITIAL NIER, NAKD 
JIIITIAL NVLIET(SD>0 = 
;IIITI«L NULHET(S«C) = 

; 

;RDN THE DATA THRO THE NOLNET 

J IF TIGHT lOOP-OI-ERROR SET, THEN HAHS IN LOOP 

> RITH/ LINE-CLOCK OFF, ( FPS(FID=1/FNH=0) 

) 

;GET HDLNET(SUN) 



PDP-Il/60 FPll-E BARORARE DIAGNOSTIC 
OaFPEl.Pll 02-SEP-77 17:50 



NACYU 30(1046) 



T62 



7267 
7268 
7269 
7270 
7271 
7272 
7273 
7274 
7275 
7276 
7277 
7278 
7279 
7280 
7281 
7282 
728J 
7284 
7285 
7286 
7287 
7289 
7289 
7290 



022672 174237 092S76 

022676 104425 002656 002666 

022704 001401 

022706 104037 



022710 104425 002666 002676 
022716 001401 
022720 104040 



022722 005715 
022724 100337 



022726 000137 023474 



23$: 



24$: 



40LNET, 

STD 

CNP64N 

BEQ 

ERROR 

;"NaLIET 

» 

; 
) 

7 

CNP64N 
BEQ 
ERROR 
;"NDLHET 



02-SEP-77 22:41 
BASIC DATAPATH 



SE9 0140 
sea 0160 



AC2,NF1C3 



7GET NOLHeT(SaN'>CARRT) 

; 

jcdnpare (exp-d-prob) = rcv'o-sum) 
;br if ok 

;ERR0R II DATA FRON NULREKSON) 



,NFACl,NFAC2 

23$ 

37 

RIPPLE ALT 0/1 ERROR" 
NFPP ACO = INITIAL NIER/HARD II HFP ACO, BEFORE 'KPP' 
EXPO ICl = EXPECTED PRODOCT II HFP AC1/AC2, AFTER -NPP- 
RCVO ACl - RECEIVED PRODOCT NOLIEKS) FRON HFP ACl 
RCTD 1C2 : RECEIVED ?RODDCT NaLIET(S*C) FRON HFP AC2 

; 

,NF1C2,NFAC3 ;CONPARE (RCVD-SUN) = (RCV-0-S*C) 

24$ >BR IF OK 

40 TERROR IR DATA FRON N0LNET(SU)4»CARRt) 

RIPPLE ALT 0/1 ERROR - (S)t(S4'C)' 



(SEE ABOVE FOR OESCRIPIIOI OF TYPEOUTS) 

; 

;LaOP 01 Dill II TABLE 

TST (R5) ;(-l) FLISS END OF TABLE 

BPL 21$ ;nore 

> 
JNP EII002 ;ai TO lEXT TEST, THE HARD RAY 

> 
J DATA TABLE FOR ABOVE TEST FOLLOWS OR lEXT PAGE 



rof-una fpii-e aiiRDiikRE omeiosTic 

DBFPEA.Pll 02-seP-77 17t50 



NUTll 30C1046) 02-SKP-71 22:41 PICE 134 
TS2 NDLIEI, BISIC DAMPim 



SEQ 0141 



7291 
7292 
7293 
7294 
7295 
7296 
7297 
729B 
7299 
7300 
7301 
7302 
7303 
7304 
7305 
7306 
7307 
7308 
7309 
7310 
7311 
7312 
7313 
7314 
7315 
731S 
7317 
7318 
7319 
7320 
7321 
7322 
7323 
7324 
7323 
7326 
7327 
73 29 
7329 
7330 
7331 
7332 
7333 
7334 
7335 
7336 
7337 
7339 
7339 
7340 
7341 
7342 
7343 
7344 
7J45 
7345 



iiiiiiiiiiiiiiiiiiiiimiinimiiiiiiniiiiiimiiiniiiiiiiiiiiiniiiiiniiiinininiiiinniuiiin 

••• THIS IS > DESCRiPrrai or the d>ti tiile for previods test *** 
iiiiiiiiiniiiiiiumnimmniiiiniiiiiiiiKmniiiiitiiiiiimiiiiiiiiiiuiiiiimmiiiiiiiiui 



tlTERIHIIIC IS/OS THRO NIERCl-03, PRDDUCTCl-O] 4-UT SLICES 



l-PIIER— I I HMD 1 I 



P8OD0CI- 



-1 



/Bis /B0\ /B6\ /B5V /B4\ /B3\ /B2\ /Bl\ /B0\ /EXP \ /H\ /I10\ /B3V /B2\ /BIN /BOK /C3\ /C2\ /Cl\ 

0000,0101 0000,0000,0000,0000/0000,0000,0001 077000,0000,0000,0000,0000,0000,0000,0000,0000,0101 

0000,1010 0000,0000,0000,0000,0000,0000,0001 077000,0000,0000,0000,0000,0000,0000,0000,0000,1010 

0101,0000 0000,0000,0000,0000,0000,0000,0001 077000,0000,0000,0000,0000,0000,0000,0000,0101,0000 

1010,0000 0000,0000,0000,0000,0000,0000,0001 077000,0000,0000,0000,0000,0000,0000,0000,1010,0000 

iiiiiniiininiinnniimiiiimniiinmiiiniiiiiiiiiiimiiinmimiiiiiiiiiiiiinniiniiiiii 



tLTERItTIBi: tS/OS THRO IIIRDC6-0], PRaDOCTtB-O] 4-BIT SLICES 



I -m ER— I I HMD 1 I 

/Jl\ /BOV /BS\ /B5\ /94\ /B3\ /B2S /Bl\ /B0\ /EIP \ /»1\ /«0\ /B3\ 
0000,0001 0000,0000,0900,0000,0000,0000,1010 077000,0000,0000,0000, 
0000,0001 0000,0000,0000,0 000,0000,0000,0101 077000,0000,0000,0000, 
0000,0001 0000,0000,0000,0000,0000,1010,0000 077000,0000,0000,0000, 
0000,0001 0000,0000,0000,0000,0000,0101,0000 077000,0000,0000,0000, 
0000,0001 0000,0000,0000,0000,1010,0000,0000 077000,0000,0000,0000, 
0000,0001 1)000,0000,0000, 0000, 0101, 0000, 0000 077000,0000,0000,0000, 
0000,0001 0000,0000,0000,1010,0000,0000,0000 077000,0000,0000,0000, 
0000,0001 0000,0000,0000,0101,0000,0000,0003 077000,0000,0000,0000, 
0000,0001 0000,0000,1010,0 000,0000,0000,0000 077000,0000,0000,0000, 
0000,0001 0000,0000,0101,0000,00 00,0000,0000 077000,0 000,0000,0000, 
0000,0001 0000,1010,0000,0 000,0000,0000,0000 077000,0 000,0000,0000, 
0000,0001 0000,0101,0000,0000,0009,0000,0000 077000,0000,0000,0000, 
0000,0001 1010,0000,0000,0000,0000,0000,9000 077 000,0000,0000,1010, 
0000,0001 0101,0000,0000,0000,0000,0000,0000 077000,0000,0000,0101, 
0001,0000 1010,0000,0000,0000,0009,0000,0000 077 000,0000,1010,0000, 
0001,0000 0101,0000,0000,0000,0000,0000,0000 077000,0 000,0101,0000, 
1000,0000 1010,0000,0000,0000,0000,0000,0000 077600,0101,0000,0000, 
1000,0000 0100,9000,0000,0000,0000,0000,0000 077400,0010,0000,0000, 



-PROOOCT- 
/B2\ /Bl\ 

0000,0000, 
0000,0000, 
0000,0000, 
0000,0000, 
0000,0000, 
0000,0000, 
0000,0000, 
0000,0000, 
0000,1010, 
0000,0101, 
1010,0000, 
0101,0000, 
0000,0000, 
0000,0000, 
0000,0000, 
0000,0000, 
0000,0000, 
0000,0000, 



/B0\ 

0000, 

0000, 

0000, 

0000, 

0000, 

0000 

1010, 

0101, 

0000, 

0000, 

0000, 

0000 

0000, 

0000, 

0000, 

0000, 

0000, 

0000, 



1 

/C3V /C2\ /CIV 
0000,0000,1010 
0000,0000,0101 
0000,1010,9000 
,0000,0101,0000 
1010,0000,0000 
0101,0000,0000 
0000,0000,0000 
0000,0000,0000 
0000,0000,0000 
0000,0000,9000 
0000,0000,0000 
0000,0000,0000 
0000,0000,0009 
0000,0000,0900 
0000,0000,0000 
0000,0000,0000 
0000,0000,0000 
0000,0000,0000 



022732 
022732 
022740 
022742 
022750 
022752 
022760 
022762 
022770 



tiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiminmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimm 

> 
yiiiiiiiiiiiiiiiiiiiiiiiiiiniiiinininiiiijiiiiiiiiiiiitiiiiiiiiiiiiiiiiiii 
; 

40$: 



040200 000005 000000 

OOOOOl 

077000 000000 000120 

000000 

040200 000012 000000 

OOOOOl 

077000 000000 000240 

000000 



HTERIATING IS/OS TIRO NIERCl-Ol, PROODCTCl-Ol 4-BIT SLICES 

.RORD 040200,'BOaa00101,*BOOOOOOOOOOOO,-B0000000000000001 

.VORD 077000 1 -B00000000,-B900000a000000000, -60000000001010000,0000 

.KORO 040200, -B00001010,-B000000000000,-B0000000000000001 

.HORO 077000 1 -B00000000,-B9 00000000000O0OO,-B0000OOO01010OOOO, 0000 



POP-11/60 FPll-E HtRDillRE DltCHOSTIC 
DQFPEil.Pll 02-SeP-77 17:50 



HtOll 30(1046) 02-SEP-77 22:41 
T62 MULNET, BASIC DtTAPITH 



PkGE 140 



SEa 0142 

sKa 01S2 



7347 
7348 
7349 
7330 
7351 
7 35 2 
7353 
735« 
7JS5 
7356 
7357 
7358 
7359 
7360 
7351 
7362 
7363 
7364 
7355 
7166 
7367 
7368 
7169 
7370 
7371 
7372 
7373 
7 374 
7375 
7376 
7377 
7379 
7379 
7380 
7391 
7382 
7383 
7384 
7)95 
7386 
7387 
7388 
7389 
7390 
7 391 
7392 
7393 
7 394 
7J9S 
7396 
7397 
7198 
7399 
7400 
7401 
7402 



022772 
023000 
023002 
023010 
023012 
023020 
023022 
023030 



023032 
023040 
023042 
023050 
023052 
023060 
023062 
023070 
023072 
023100 
023102 
023110 
023112 
023120 
023122 
023130 
023132 
023140 
023142 
023150 
023152 
023160 
023162 
023170 
023172 
023200 
023202 
023210 
023212 
023220 
023222 
023230 
023232 
02 3240 
023242 
023250 
023252 
023260 
023262 
023270 
023272 
023300 
023302 
023310 
023312 
023320 



040200 
OOOOOl 
077000 
000000 
040200 
OOOOOl 
077000 
000000 



040200 
0000L2 
077000 
000000 
040200 
000005 
077000 
000000 
040200 
000240 
077000 
000000 
040200 
000120 
077000 
000000 
040200 
005000 
077000 
000000 
040200 
002400 
077000 
OOOOOO 
040200 
120000 
077000 
OOOOOO 
040200 
050000 
077000 
OOOOOO 
040200 
OOOOOO 
077000 
OOOOOO 
040200 
OOOOOO 
077000 
OOOOOO 
040200 
OOOOOO 
077000 
OOOOOO 
040200 
OOOOOO 



000120 
OOOOOO 
000240 
OOOOOO 

OOOOOl 
OOOOOO 
OOOOOl 
OOOOOO 
OOOOOl 
OOOOOO 
OOOOOl 
OOOOOO 
OOOOOl 
OOOOOO 
OOOOOl 
OOOOOO 
OOOOOl 
000012 
OOOOOl 
000005 
OOOOOl 
000240 
OOOOOl 
000120 
OOOOOl 
005000 
OOOOOl 



OOOOOO 
002400 
OOOOOO 
005000 

OOOOOO 
000240 
OOOOOO 
000120 
OOOOOO 
005000 
OOOOOO 
002400 
OOOOOO 
120000 
OOOOOO 
05OOOD 
OOOOOO 
OOOOOO 
OOOOOO 
OOOOOO 
000012 
OOOOOO 
000005 
OOOOOO 
000240 
OOOOOO 
000120 



.^HRD 0402OO,-BO1010OOO,-B0O00000000O0,-B0000O0000000OO01 

■ HORO 077000 1 -BOOOOOO 00, ■80000000000000000,-80000010100000000, OOOO 

.HORO 040200,-810100000,-8000000000000,-8 0000000000000001 

.HORD 0770001-800000000, -890 00000000000000,-80000101000000000, 0000 

>/////////////////////////////////////////////////////////////////////////////// 
> ALTERRATIHC IS/OS TURD NAHDt5-03, PRODOCTCB-Ol 4-BlT SLICF,S 

.KORO 040200,-800000001,-3000000000000,-80000000000001010 

.HORD 0770001-800000000,-80000000000000000,-80000000010100000,0000 

■HORD 040200,-800000001,-8000000000000,-8 0000000000000101 

.HORD 0770001 -BOOOOOOOO, -00000000000000000,-8000000000101 0000,0000 

.HORO 040200, -900000001, -90 00000000000,-8 0000000010100000 

.HORD 0770001-800000000,-09000000000000000,-80000101000000000,0000 

•HDRD 040200,-300900001,-300 0000000000,-8 0000000001010000 

.HORD 0770001-800000000,-890 00000000000000,-80000010100000000,0000 

.HORD 040200,-800000001,-9000000000000,-8 0000101000000000 

.HORD 0770001 -800000000,-89000000000000000, -81010000000000000,0000 

.HORD 040200,-800000001,-800 0000000000,-8 0000010100000000 

.HORD 0770001 -B000OO000,-B000OOO000000000O,-B0101 000000000000,0000 

.HORD 040200, -800000001, -9000000000000, -B 1010000000000000 

.HORD 0770001 -800000000,-80000000000001010, -80000000000000000,0000 

.HORD 040200,-800000001,-9900000000000,-9 0101000000000000 

.HORD 0770001-800000000,-80900000000000101,-80000000000000000,0000 

.HORD 040200, -900000001, -99 00000001010,-80000000000000000 

.HORD 0770001 -800000000,-80000000010100000,-00000000000000000,0000 

.HORD 040200, -300900001, -9000000000101, -KOOOOOOOOOOOOOOOO 

.HOHO 0770001-800000000,-80000000001010000,-80000000000000000,0000 

.HORD 0402 00,-300000001,-89 00010100000,-8 0000000000000000 

.HURD 0779001-800000000,-800 00101000000000,-80000000000000000,0000 

.HOHO 010200, -8 00000001, -900 0001010000, -eoooooooooooooooo 



PDP-11/60 PPll-E HlRDVtRE DIIGRDSTIC 
DaFPEI.Pll 02-S8P-JT 17!50 



7403 


023322 


077000 


002400 


oooooo 


7404 


023330 


000000 






740S 


023332 


040200 


000001 


oosooo 


740S 


023340 


CIOOOOO 






7407 


023342 


077000 


120000 


oooooo 


7408 


023350 


GlOOOOO 


' 




7409 


023352 


040200 


000001 


002400 


7410 


023360 


CIOOOOO 






7411 


023362 


GI77000 


050000 


oooooo 


7412 


023370 


000000 






7413 


023372 


040200 


000020 


oosooo 


7414 


023400 


CIOOOOO 






7415 


023402 


077012 


000000 


oooooo 


1415 


023410 


CIOOOOO 






7417 


023412 


040200 


000020 


002400 


741B 


023420 


CIOOOOO 






7419 


023422 


CI77005 


oooooo 


oooooo 


7420 


023430 


000000 






7421 


023432 


040200 


000200 


005000 


7422 


023440 


CIOOOOO 






7423 


023442 


CI77720 


oooooo 


oooooo 


7424 


023450 


000000 






7 425 


023452 


040200 


000200 


002000 


7426 


023460 


000000 






7427 


023462 


077440 


oooooo 


oooooo 


7428 


023470 


000000 






7429 










7430 


023472 


177777 






7431 










7432 










7433 


023474 








7434 










7435 










7436 










7437 










7438 










7439 










7440 










7441 










7442 










7443 










7444 










7445 










7446 










7447 










7448 










7449 










7450 










7451 










7452 










7453 










7454 










7455 










7456 










7457 










7458 











MCTU 30(104t) 02-SEP-77 22:41 PtCE 141 
162 KDLIEt, BASIC OinPtTH 

.VORD 0770001 ■BOOSOOOOO,*«OOe0010100000000,*BOOOOOO»000000000,0000 

.NQRO 040200,-800000001,-8101000000000, -BOOOOOOOOOOOOOOOO 

.HORD 077000 1 -BOOOOOOOO, -1101 0000000000000,'BOOOOOOOOOOOOOOOO, 0000 

.BORO 040200,*B00000001,-B010100000000,*aaOOOOOOOOOOOOOOO 

.«ORD 077000 1 -800000000, -BO 101000000000000,-80000000000000000,0000 

.VORO 040200, -B0001DOOO,-B101000000000,-B00000000a0000000 

.VORO 0770001 -BOOOOIOIO, •■0000000000000000,-80000000000000000,0000 

.RORD 040200, -BOOOIOOOO, -8010100000000,-80000000000000000 

.lORO 077000 1 -BOO00«101,*B0O0OaaO0O0000000,-BO0O00000OOO0O0O0, 0000 

. HORD 040200, -BIOOOOOOO, -BlOl 000000000, *B 0000000000000000 

.RORD 0776001-801010000,-800 00000000000008,-80000000000000000,0000 

.HORD 040200,-810000000,-8010000000000,-80000000000000000 

.VORD 0774001-800100000,-89000000000000000,-80000000000000000,0000 

iniiiniininiiiiiiinimimiinimiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiii 

.HORD -1 >EHD or TEST 

tiiiiiiiiiiiiiiiiiniiiiiniiHiimmiitiniiiiiiiniiiiiiiiiiniiiiiniiiiii 



SEQ 0143 
SGa 0163 



EXI002: 



;0H TO HUT TEST 



PDP-ll/SO FPll-E HURDHHaE DUSRDSTIC 
08FPEA.P11 02-SEP-77 17:50 

7459 
7460 
7461 
7462 
7453 
7464 
7465 
745S 
7467 
7469 
7469 
7470 
7471 
7472 
7473 
7474 
7475 
7476 
7477 
7479 
7479 
7480 
7481 
7412 
74B3 
7484 
7485 
7436 
7487 
7488 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
7497 
7498 
7499 
7500 
7501 
7502 
7503 
7504 
7505 
7596 023510 



REelSIER/LOCXTIOR USE: 



HlOU 30(1046) 02-SEP-77 22:41 PIGE 142 
63 HULHEt, HULTIPL! ROH CDRTEHTS 



023474 000004 



•TEST 63 



NOLICT, HOLTIPLT SOU CaHTERTS 



THIS TEST VERIFIES THE COIIERIS OF E«CH OF THE FOBRIEEII 
(IDEHTICtL) MOLHEI NOLTIPUIOTIOH RONS. FOR EACH ROM: 

- HIER 4-Bir ADDRESS VARIED OVER RANGE C17>-(00> 

- HARD 4-Bir ADDRESS VARIED OVER RANGE (17)-(00) 

- AT EACH OF THE 256. DATA LOCATIONS (8. ADDRESS BITS), 

THE DATA FALSE IS CHECKED TO BE: 

DATAt8-BITSl = HIERC4-8ITS3 • 4ANDC4-BII33 

AN ERROR IH THIS TEST IS PROBABLY HaST DIRECTLY DUE TO A 
FAULT IN THE HOLNET NBLTIPLT ROM UNDER TEST. HOHEVEP, THE 
HtER, HAND, COUNTER RONS, SU« AND CARRV RECISTERS, AND MDLNET 
ALU ARE ALSO IN THE DATAPATH. CONTROL SIGNALS ALSO ORIGINATE 
ON THE FEIP AND FNOA NODDLES. 



SEa 0144 

SE3 0164 



SREGO 

$REG1 

$REG2 

$REG3 

SREe4 

SREG5 

SREC6 

SREGT 

SREGIO 

$REG11 

$REG12 

SREG13 

NFACO* 
NFACl* 
NFAC2» 

RO 
Rl 
R2 
R3 
R4 
R5 



-HOUDS SVNBOLIC RON I UNDER TEST CEC, 00, 13, 163 

-NIER SECTION ONDER TEST C0,13 

-HAND SECTION UNDER TEST 10,1,2,3,4,5,6] 

-NIER LEFT ALIGN SHIFT C0,4] 

-RAID LEFT ALIGN SHIFT 10,4,8,12,16,20,243 

-PRODUCT RITE ALIIH SHIFT t-4,-8, -12, -16, -30,-24, -293 

-COURT OF I OF ERRORS/ROM DETECTED 

-COUNT 9F t TINES (S»C)<>(S) DATA 

-INTERNAL CaORTER [=(7000)3 

-INCLUSIVE "OR" OF SAD ROM DATA, LOC (000)-(377) 

-"AND" OF BAD RON DATA, LOC (000)-{377) 

-FLAG, l=CHECH/0=PRIir NODES 

-ASSEHBLED NIER/NAND OPERAND (ACO) 
-HULNET SUN OaTPDT (ACl) 
-NDLNET SDNtCARRV OUTPUT (AC2> 

-NIER DATA, (00)-(17) 

-HAND DATA, (00)-(17) 

-(TEHP) 

-PRODUCT DATA, (000)-(341) CEXPECTEO CONTENTS] 

-FLAG, UB:sS0N ERROR, LB^SUNt-CARRY ERROR 

-(TEHP) 



NODULE/ERRQR INFO: 

FNUA/KB 

HHETSOH-ENABLE-LOGIC, -NPP'-EXEC, CRON/LATCUES 

FeXP/E9 

HHEIREG-CLX, 4NET-ALU-C3NTR0L, NIER/NAHD-FONCTION-CONTROL, 
MIER/NAND-CLOCKS, 'NPP'-EXEC, CROM/LATCHES 

FNUL/KIO 

NIER-REG/NUX-(BTTe4), HAND-REG-(LaH28), HULXX-ROHS, 
CHTR-ROMS, SUN-REG, CARRV-REC, MNET-ALO 

FALU/Xll 

CPREVIOUSLY VERIFIED! 



'ST63: 



SCOPE 



7507 
7508 
7509 
7510 
7511 
7512 
7513 
7514 



023476 104405 024202 

023502 012737 052525 002646 

170127 040200 

023514 005037 001322 

023520 012737 000007 001342 



CNDSES 
NOV 
LDFPS 
CLR 



,40$ 

ltALIP,MFAC0»O 

•040200 

SREGIO 

#7,STIME3 



023526 0127]7 000001 001304 



0235J4 012737 000006 001306 IS: 



JSETOP FOR ESCAPE ON ERROR, IF SB6=1 

;SETUP SIGH, EXPN FDR HPP INSTR 

JINTR DISABLE, D-MQDE 

;ZAP INTERNAL COUNTER 

;D0 7 ITERATIONS OF THIS TEST 

; 

>I.aaP ON NIER GROUP CI:0] (IN SREGl) 

MOV #1, SREGl JHOLOS NIER GROUP 

;[.oap ON HAiiD GROUP i:6:0] (m $reg2) 

NJV (ti,5'>EG2 ;HaL0S HAND GROUP 



rDP-11/60 FPll-E RtRDKtRE DltCMOSTIC 
0»PPEA.P11 02-SSP-77 I7s50 



MiCTU 30(1046) 02-SEP-TT 22(41 PkGE 143 
T63 NOLnt. NULTIPLI ROM COITSITS 



SEa 0145 

sea 016S 



7515 








7516 


023542 


013700 


001304 


7517 


023S46 


006300 




7318 


023550 


OOS300 




7519 


023552 


010037 


001310 


7520 








7S21 








7522 


023556 


013700 


001306 


7523 


023562 


006300 




7524 


023564 


O0S3O0 




7525 


023566 


010037 


001312 


7S7S 








7527 


023572 


063700 


001310 


7528 


023576 


062700 


000004 


7529 


023602 


005400 




7530 


023604 


010037 


001314 


7531 








7532 


023610 


013700 


001304 


7533 


023614 


072027 


000003 


7534 


023620 


053700 


001306 


7535 


023624 


010037 


001302 


7536 








7537 


023630 


012737 


000001 001330 


7530 








7539 


023636 


005037 


001316 


7540 


023642 


005037 


001320 


7541 


023646 


005037 


001324 


7542 


023552 


012737 


000377 001326 


7543 


023660 


012700 


000017 


7544 








7545 








754S 


023664 


010002 




7547 


023666 


072237 


001310 


7548 


023672 


010237 


002650 


7549 


023676 


012701 


000017 


7S50 








7551 








7552 


023702 


005237 


002640 


7553 


02 3706 


010103 




7554 


023710 


005002 




7555 


023712 


073237 


001312 


7556 


023716 


010237 


002652 


7557 


023722 


010337 


002654 


7553 








73j9 


023726 


104406 




7560 








7j61 








71,62 


023730 


012705 


002646 


7553 


023734 


172425 




7S64 


023736 


170005 




7565 


023740 


105737 


002645 


7566 


023744 


001374 




7557 








71,68 


023746 


174125 




7>69 


023750 


174215 




7570 











XOI 


$REB1,R0 




tSL 


RO 




4SL 


RO 




mi 


R0,$REi:3 




>II4ID 


LOOP ID HERE 


2$l 


NO* 


$»EC1,R0 




ISL 


RO 




iSL 


RO 




NOV 


R0,$REC4 




iOO 


$REi;3,R0 




too 


MrR« 




■EC 


RO 




«0f 


RO,$REGS 




NOV 


$REGI,RO 




tSH 


t3,R0 




BIS 


$REE2,R0 




MD* 


RO,$REGO 




M0» 


tlr$REG13 


30$: 


CLR 


$REG6 




CLR 


$RES7 




CLR 


$l)Eeil 




mi 


|]77,$REG12 




HOV 


#17, RO 




J (.OOP 


a» HKH DIT« eilTERS HERE 


3$: 


NiJV 


R0,R2 




tSH 


SREC3,R2 




NOV 


R2,liriC04'2 




NQf 


»17,R1 




>*LOOP 


0* ilAID DtTA UtERS HERE* 


4$: 


HC 


DHLDDP 




NCI* 


"1,93 




CLH 


R2 




ASHC 


$aeE4,R2 




401 


R2,lir|C0*4 




NOV 


R3,IIFkC0+6 




ERRPHT 






, 


EHROR-LOOP-EilERS-HERE-' 


38$: 


HOT 


(NrtC0,RS 




I.DO 


(R5)»,IC0 


63$: 


NPP 






TStB 


LPIltE 




BKE 


S3S 




StD 


iCl,(R5)* 




STD 


»C2,(R5) 



; 

;tLICI CIST rOR mER BITS 
; s 4*IIIER-ER0IIP 

; 

> Skie RERE 

> 

;UICI CIST pas 4110 BITS 
} = 4*MII0-GR0BP 

; 

; SITE HERE 

J 

;PRaD tLIGI CIST 2 

> -tNtCR6RPtllll0GRP'f43 

; 
; 

;FDRII "KOLXX" ROM NOMBER 

> tS "KIER-GSoaPtXtaD-GROUP" 

; 

; StVE HERE 

; 

;SET FLAG FOR CHECK MODE 

> 

;CLGkR #ERROnS CTR 

>ClEtR DIFFERERCE CTK 

>CLE«R "OB" 

JSET "1«0* 

;4IER BkTk FROK (00)-(17) 



;>LISII KIER DITA, Tit Hiee-GROUP 
J CLEFT 4/01 

; CIRTi] IIORD8<7:0> OF tC03 
;lliaD DtT« FROK (00)-(17) 

; 

JBOMP CLOCK m. I.LOOP COUNT 

;ILIGI HAIID OtTt, Vlt HtHD-GRODP 

; CZIP HI 16. BITS! 

; CLEFT 24./20./16./12./8./4./0.] 

; CIITQ l(O'»DC<ll:00>3 

; CIRTO lia!iDD<lS:00>3 

! 

JDOliT CatKGE OITt III ERROR LOOP 



;PTR TO DtTl tREt 

;LOtD HIER, HtNO TO tCO 

;GET NULNCT RESULTS 

)IF TIGHT LOOP-OR-ERRa!) SET, THEN HtNG IN LGOP 

; IITB/ LIlfE-CLOCK OFF, I FPS< FtD=l/rMM = 0) 

;STaRE IIULIET(SU>() IN HFtCl 
JSTORE N0L»ET(S04tC«PRT) III MF1C2 
> 



PDP-H/60 FPll-E imROHtRE OllGNOSTIC 
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T63 NOLNEI, NOLTIPLT ROH CQITENTS 



5E3 0146 
5R3 0156 



7571 


023752 


104423 


002656 


7,72 


023756 


104423 


002666 


7571 








7S74 


023762 


104431 


001314 002656 


757 5 


023770 


104431 


001314 002666 


7576 








7b77 


023776 


010003 




7578 


024000 


070301 




7^79 








7580 








75B1 


024002 


005004 




7582 


024004 


120337 


002662 


75BJ 


024010 


001413 




7594 


024012 


052704 


177400 


75B5 


024016 


113705 


002662 


7585 


024022 


150537 


001324 


7587 


024026 


105105 




7588 


024030 


140537 


001326 


7589 


024034 


005237 


001316 


7590 








7591 








7592 


024040 


120337 


002677 


7593 


024044 


001402 




7594 


024046 


052704 


000377 


7595 








7595 


024052 


123737 


002662 002672 


7597 


024060 


001402 




7598 


024062 


005237 


001320 


7599 








7600 


024066 


005737 


001330 


7601 


02407 2 


003015 




760i 


024074 


005704 




7603 


024076 


001113 




7604 








7605 


024100 


100004 




7605 


024102 


003002 




7607 


024104 


153702 


002662 


7608 








7609 


024110 


104016 




7510 








7611 








7612 








7613 








7614 








7615 








7616 


024112 


105704 




7617 


024114 


001404 




7618 


024116 


005002 




7619 


024120 


153702 


002672 


7520 








7621 


024124 


104016 




76 22 








7623 








7624 








7625 








7626 









FIXFRt ,4F1C1«0 

FIXFRt ,MFtC2*0 

tSH64ll ,$REGS,IIFtCl 

tSH64<l ,SREGS,NFtC2 



NOV 
NUL 



R0,R3 
R1,R3 



;ZtP SIGN, EXP tND 

; FORM rRtC<59:51> IN NORD-t 

; 

;tLIGI PRODUCT RESULTS INTO 
; IIORDC<7:0> 

; 

JGEHERtTE 

; R3=PRa0DCI=MIER«((*«D 



>*CaliPtRE (EXPO PRaD0CT/R3):(RCVD CsaM3 PRa0UCT/HFAClt4) 



CLR 

CNPB 

BBS 

BIS 

NOVB 

BISB 

COMB 

mcB 

INC 



R4 

R3,4PtCl»4 

5S 

«0B,R4 

HFtClt4,R5 

R5,SREGU 

R5 

R5,SREG12 

SREG6 



»UB=CS0M3 B«D, LB=CSUN*C»RRY3 Bt3 

; 

;8R IF IGPEE 
;SET ERROR FLtG 
;GeT BtO DtTt 
>"1DR" OF B»0 

; 

»"tNO" OF BUD 
;BONP ERROR COOIirER 



5$: 



6$; 



8$: 



>*CONPtRE (EKPD PR000CT/R3):(RCTD CSOMtCtRRY] PR0D0CT/MF»C2*4) 



CNPB 

BES 

BIS 

CNPB 

BEQ 

INC 

TST 
BGT 
TST 
BEQ 

BPL 
CLR 
BISB 



83,i|F«C2t4 
6$ 

»Lfl,R4 

NFtCl«4,NFtC2*4 
8$ 

$REG7 

$REG13 
205 
R4 
20$ 

7$ 
R2 
NFtCl'i'4,R2 



;BR IF tGREC: 
;SET ERROR PL>G 
> 

;(S>=(s*C) 7 
;BR IP StNE 

JBOMP DIFFERNSCE COUNTER 

; 

;CHECiI OF PRINT 7 
;BR IP CHECK MODE 
;ERR0R OCCURRED ? 
;BR IF NOT 

; 

;br if not sum error 

) 

;GeT rctd sum in lob r2 



7$: 



ERROR 16 ;N0LNET MOLTIPLY ROM ERROR, SUM 

>'MULIET 40LTIPLr ROM CONIENTS ERROR" 

; -MIER- = KFP MIER 4-8IT DtTt SLICE, IN R0<03:00> 

; -MAID- = HFP HtND 4-BIT DATA SLICE, IN Rl<03:00> 

> E-DATt = EXPO NULTIPi* ROM OUTPUT, IN R3<07:00> 
; R-OtTt = RCID MOLriPLY ROM OUTPUT, IN R2<0T:00> 

7 
TSTB R4 } 

3EQ 20$ >aR IF NO SUItCARRY ERROR 

CLR P2 ; 

8ISB MFAC2*4,R2 ;GET RCVD SOH»r»RBY IN LOB 1=2 

ERROR 15 JHULNET HULITPLY ROM tCRRDR, SOU.- 

;"HULNET NULIIPLY RUM CONIESrs ERROR" 

) -HIER- = HFP NIER 4-lIT DATA SLICE, [9 ii0<03:00> 

> -MAUD- = HFP NANO 4-3IT DATA SLICE, IN ai<03:00> 
; E-OATt = EXPO MULTlPi-Y ROH OUTPUT, IN R3<07:00> 

} R-OATA - RC7D MULTIPLY POM OUTPUT, IH '>2<07:00> 
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rta NOLiin, NVLriPLr son cmteits 



SEQ 0147 
SEa 0167 



024126 009237 001322 

024132 005301 

024134 002262 

024136 005300 

024140 002251 



024142 013705 0D131S 

024146 053705 00U20 

024152 001413 

024154 005337 001330 

024160 100410 

024162 012737 024172 001222 

024170 104020 



024172 012737 033730 001222 
024200 00061S 



024202 005337 001306 

024206 002402 

024210 000137 023556 

024214 005337 001304 

024220 002402 



024222 000137 023534 



7627 
7626 
7629 
7630 
7631 
7632 
7633 
7634 
7635 
7636 
7637 
7638 
7639 
7640 
7641 
7642 
7643 
7644 
7645 
7646 
7647 
764B 
7649 
7650 
76S1 
7652 
7653 
7554 
7655 
7656 
7657 
7658 
7559 
7660 
7651 
7662 

7661 
76S4 

7565 
7666 
7657 
7658 
7669 
7570 
7571 
7672 
7673 
7S74 
7675 
7675 
7677 
7678 
7679 
7680 
7591 



PDP-11/50 FPll-G HkRDHtllE OltGHDSTlC 
OaFPEA.Pll 02-SSP-77 17:50 

7682 
7683 
7584 
7685 
7685 
7687 
7688 
7689 
7690 
7591 
7692 
7693 
7694 
7695 
7696 
7697 
7S9S 
7699 
7700 
7701 
7702 
7703 
7704 
7705 
7706 
7707 
7708 
7709 
7710 
7711 
7712 
7713 
7714 
7715 
7715 
7717 
7713 
7719 
7720 
7721 
7722 
7733 
7724 
7725 
7736 
7727 
7728 
7729 
7730 
7731 
7732 
7733 
7734 
7735 
7735 
77?7 



20$: 



tUO ERRORS OEtECTSO 



lie 

DgC 
BEE 

DEC 
BBE 



SREEIO 

Rl 

4S 

RO 
35 



>00«K M.L LOCtTIOaS Of THIS RON 
>tlT ERRORS eaCDlllTEREO 7 



NOV 
BIS 
BCQ 

DEC 
OKI 



$REe6,R5 
$REB7,R5 
40$ 

SREi;l3 
40S 



NOV t]9$,SLPERR 

ERROR 20 

>*NOLIET MDCTIPLT RDM ERROR' 

; 
> 



;BBHP IITERRtL COOITER 

jLOOP oa 4tR0 otrt {i7)-(00) 

>IEXT LOOP 

I 

;t.0OP aa NIER D*T* (17)-<0a> 

;IEXT LOOP 

f 

7 

;llf ERRORS 7 
> 

>eR IF ROIE 

I 

;ai TO REXT NODE 

;-l:DOIE PRINT, EXIT ID REXT 

>0=DOIE CRECI, PRINT ERRORS 

>EXIT TO AFTER ERROR ClkLL 

JNDLTIPLT RON ERROR, CERERtL 



395: 



405: 



41$S 



; 
} 

NOI 
311 



RSNIit = NDLTIPLr RON NDNBER, (00) -> (16) 
TOTSRR =: TOTtL t OF ERRORS DETECTED IB IBIS RON 
SOStC " COORT OF N04BER Of TINES (SON) aOT= (SDN^CJRRT) 
80-IOR = "OB" OF ikO OUT* FOR THIS RON, t "0"=STOCK-I. 
BO-tID = "*ao" OF BM D»I» FDR THIS RON, t "1"=ST0CR-H 



*335,$[.PERR 
30$ 



;EBTER here to so TO lEXT Ra4 



)N>KE 1 TIGHT ERROR LOOP 
;aO» BO TO SPECIFIC 

; 



DEC 
8LI 
JNP 



DEC 
BLT 



JHP 



$I)ES2 

41S 

25 

5RE(:l 
IST64 



(6)-(0) 



;LOOP ON RAND SECTION, 

;EXIT 

;IEXT LOOP 

> 

>LOOP aa NIER SECTIOM (l)-(O) 

;0N TO BEIT TEST HBEK DOBE ALL NAKD/flER SECTION 

S 
>»EXT LOOP 

; 

;DOaE HITA ALL LOCATIOBS OF ALL 14./(16) NULBET RONS 



17 



15 



•TEST 64 



MOLBST, SUN/CARRT RESISTERS, COONTER ROM CONTENTS 



THIS TEST VERIFIES THE COBTEBIS OF EACH OP THE FOURTEEN 
(lOEBTICAL) NDLBET CODBTER ROMS. FOR EACH ROM: 

- 4 CRODPS OF 2 C8-A00RESS LINES] ARE VARIED 

TO ALL TaE POSSIBLE ADDRESS COMBIBATiaBS THAT 
CAN BE GENERATED AT THE "NUL-XX" RON ODTPUTS 

- AT EACH REFEREICA3LE DATA/RON LOCATION (356. MAX) 
THE SON AND CARRY ROM OOTPOTS ARE CHECKED TO 8E 
THE CORRECT VALOE. 
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64 NVLBEI, SOH/CARRI REGISTEiiS, COUNTER ROB CONTENTS 

AN ERROR IN THIS TEST IS PROBABLY HOST DIRECTLY DUE TO A 
FAULT IB THE NOLNET COONTER ROB UNDER TEST. HONEVE!), THE 
NULBET ALD AND ITS CARRY LOGIC ARE ALSO IB THE DATAPATH, 
ALOIG KITH THE SON AID CARRY REGISTERS AND TBEIR CONTROL 
LOGIC (OB FEXP). THE NIER, BABD, HDL-XI RONS HERE 
SOBSIABTIALLY VERIFIED IN THE PREVIOOS TEST. 



Sea 0149 
3E9 0168 



REGISTER/L3CATI0N DSE: 

SREG6 -CNTR RON LOCATIOI COUNTER, (377)-(aO0) 

$RE67 -RON ADDRESS BASK, (a00)-3BtT / (210)-6BIT 

SPGGIO -IBIERNAL CODBTeR t=(S044)J 

SREGll -PRODUCT ALIGB-SHIFT CONSTANT [-8,-10,.. . ,-34] 

5REel2 -HAND ALIGN-SHIFI COBSTART [-4,0,4,3,12,16,20] 

$REG13 -CLASS CODE = RON|f|<00> 

$REGI4 -[A] 4-BIT NIER DATA 

$ReG15 -CBl 4-BIT NABO DATA 

5RE616 -[C] 4-BIT BAND DATA 

SREGl? -CD] 4-BIT BAND DATA 

HFACOi- -ASSENBLED NIER/NABD OPERAND (ACO) 

NFAClt -BULIET(SDN), FRaB(A:i) 

NFAC2<' -NULBET(CARRY), FROH( AC2-AC1) 



RO 


-(TENP) 








Rl 


-ACTUAL CNTR RON ADDRESS, (000) 


-(377) 




R2 


-EXPECTED tCCSS] OAIl FROM CNTR 


ROM, (TEMP) 




R3 


-RECEIVED [CCSS] DATA FROM CNTR 


ROM, (TEMP) 




R4 


-CNTR RON Iti, 


{00)-(15) 






R5 


-(TENP) 








PROGRAM 


ACTOAL-CNtR 


COBBECTIDNS TO 






RON-»»» 


RON BIT *t'S 


"MOL-XX" RONS 






00 


<01:00> 


N0L-10,01<1:0>J 


M0L-...00<S 


4> 


01 


<03:02> 


NDL-10,01<3:2>; 


MUL-...00<7 


6> 


02 


<05:04> 


MIIL-11,02<1:0>; 


!4UL-10,01<5 


4> 


03 


<07:06> 


NUL-11,02<3:2>; 


M0L-10,01<7 


6> 


04 


<09:08> 


MDL-12,03<1:0>; 


MUL-11,02<S 


4> 


05 


<ll:10> 


N0L-12,03<3:2>; 


I1UL-11,02<7 


6> 


05 


<13:12> 


MUL-13,04<1:0>; 


MUL-t2,03<5 


4> 


07 


<15:14> 


MUL-13,04<3:2>; 


"UL-13,03<7 


6> 


10 


<17:16> 


MUL-t4,05<l:0>; 


MBL-13,04<5 


4> 


11 


<19:18> 


40L-14,05<3:2» 


MUL-13,04C7 


6> 


12 


<21:20> 


!I0L-15,06<1:0>; 


•<UL-14,05<S 


4> 


13 


<23:22> 


M0L-15,06<3;2>} 


MDL-14,05<7 


6> 


14 


<2S:24> 


4UL-15...<1:0>; 


MUL-15,06<S 


4> 


15 


<27:26> 


N0L-16...<3:2>; 


MUL-15,06<7 


6> 


MaOULE/ERROR INFO: 




FNUA/X8 











024226 000004 



024230 
024234 
024242 
024246 
024254 



104405 
012737 
170127 
012737 
005037 



024736 

052525 002646 

040200 

000007 001342 



024250 012704 000019 
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7738 
7739 
7740 
7741 
7742 
7743 
7744 
7145 
7746 
7747 
7748 
7749 
7750 
7751 
7752 
7753 
7754 
7755 
7756 
7757 
7758 
7JS9 
7760 
7761 
7762 
7763 
7764 
7765 
7755 
7767 
7769 
7769 
7770 
7771 
7772 
7773 
7774 
7775 
7776 
7777 
7778 
7779 
7790 
7781 
7782 
7713 
7784 
7785 
7786 
7787 
7783 
77B9 
7790 
7791 
7792 
7793 



kCfll 3a(l«46} 
64 



02-SEP-T7 22:41 



PUGE 147 

COORTER ROK COHTEITS 



mUEt. SU<(/ClRRir REGIStSRS 
CPREflOOSLI lERIFIEDl 

PEZP/M 

MRET-tLO-CafTROL 

FMOUEIO 

Cltt-RONS, SDN-RIG, CIRRT-RCC, MET-tLD 

F4L0/K11 

CPRtflOOSLI VERIFIED] 



SE8 0149 
SE9 0169 



'ST64: SCOPE 



GROSES 


,20$ 


NO* 


H[.TP,IIFtCO<'0 


LDFPS 


1040200 


ROV 


tT, {TIMES 


CLR 


$REGtO 



024264 
024266 
024270 
024272 
024274 
024300 

024304 
024306 
024310 
024314 
024316 

024322 
024326 



024334 
024342 
024346 
024352 
024354 
024360 
024362 



024370 
024374 
024400 



010400 
005200 
00630i9 
006300 
162700 
010037 

010400 
006300 
062700 
005400 
010037 

010437 
042737 



012737 
005037 
020427 
002403 
020427 
003403 
012737 



005237 
004737 
103553 



1$: 



>LOaP 01 THE 14./(16) COORTER 
NOV I1S,R4 



>*LaaP OR REIT RON ORDER TEST 



000004 
001326 



000010 
001324 



001330 

177776 001330 



000377 001316 
001320 

000002 

000013 

000210 001320 



002640 
024752 



MOT 

tSR 
tSL 
tSL 

SOB 
HQV 

HOT 
tSL 
«DD 
NEE 

»ai 

KDV 
BIC 



R4,R0 

»0 

RO 

RO 

t4,R0 

R0,$REG12 

R4,Re 

80 

|9.,R0 

RO 

Ra,$REGll 

R4,$ REGIS 
fCBITOO^SRSGlS 



;SETnP FOR ESCtPE OR ERROR, IF SII6=1 
;SETDP SIGH, E>P« FDR MPP IISTR 
;IRTR DISAPLE, 0-MODC 
JDD 7 IIER«TIORS DF THIS TEST 
}ZU IITERRiL COORTER 
} 
ROMS (too- IS) 
> 

ERTERS HERE 

IkLKn SHIFT CR5T FOR H»HD 9ITS 
> =tRDIIt/21«4-4 

; 
> 
; 

;STDRE HERE 

; 

>CET ROM ##» 

> 

;tLIGR SHIFT CIST FOR PROOUCT BITS 

; =-C2*R0MH»»3.3 

> STORE HERE 

; 

;CLi)SS<0>-RQNf<0> 
JSTQRE HERE 



;LD0P or (400) LOC*TIO«S/ROM, RONS |(02)-(13) 

>LOOP OR (100) LOCMIOIS/ROM, ROUS t<00)-(01), (14>-(15> 



HOf 

CLR 
CUP 
BLT 
CMP 
RLE 
10? 



»377,$RE66 

SREG7 

R4,|02 

2S 

R4,|13 

3S 

||210,$RE&7 



;MkI OF 8-BITS 
;SEinP FOR POLL RIMGE 



P0P-1W50 fPll-E KIROIItRE QIIEROSTIC 
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7794 








7795 








7796 








7797 








7793 


024402 


004737 


025156 


7799 


024406 


116003 


025256 


7900 


024412 


100546 




7901 


024414 


010337 


001332 


7802 








7803 


024420 


115002 


025316 


7904 


024424 


100541 




7805 


024426 


010237 


001334 


7906 








7807 


024432 


006303 




7908 


024434 


005303 




7309 


024436 


042703 


177767 


7810 








7811 


024442 


004737 


025164 


7912 


024446 


116002 


025356 


7913 


024452 


100526 




7814 


024454 


010237 


001336 


7315 








7916 


024450 


004737 


025164 


7817 


024464 


116002 


025376 


7318 


024470 


100517 




7919 


024472 


010237 


001340 


7920 








7921 








7922 


024476 


013703 


001340 


7923 


024502 


072327 


000004 


7824 


02 4506 


053703 


001334 


7825 


024512 


072327 


000004 


7825 


024516 


053703 


001336 


7927 


024522 


005002 




7823 


024524 


073237 


001326 


7929 


024530 


042702 


170000 


7B30 


024534 


010237 


002652 


7831 


024540 


010337 


002654 


7932 








7333 


024S44 


013700 


001332 


7934 


024550 


072027 


000004 


7835 


024554 


053700 


001332 


7936 


024560 


010037 


002550 


7937 








733B 








7339 


024564 


010102 




7940 


024566 


0127 05 


000002 


7341 


024S72 


005046 




7942 


024574 


012700 


000004 


7843 


024600 


005202 




7844 


024602 


005516 




7345 


024604 


077003 




7946 


024606 


077507 




7847 


024610 


0126U2 




7948 


024612 


006302 




7949 


024614 


052502 





2$: MOT ||210,$RE&7 ;6.BIT tODK FOR (OO)-(Ol), (14)-(15) 

; 

;*LODP OR NEXT ROM LOCITIOR IRDER TEST ENTERS HERE 
3$: INC ONLOOP ;BUNP CLOCK IH.k.LOOP COUNT 

JSR PC,4tPiOR ;Sa8R TH»T TRURSFORMS COUNT -> ROMJOR 

BCS 11$ ;IF RETDRR NITH C-3IT SET, INDICtTES 

} THAT II IS PHYSICALLY IMPOSSIBLE TO 
; GENERATE THIS ROM ADDRESS. 
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T&4 NULRET, SON/CARRY REGISTERS, COUNTER RON CONTENTS 

; 

;IHIS NEXT SEallEICE OF COOE LOOPS UP THE APPROPRIATE CA3, CB], 

;CC3, AID CO] Values to use ro generate the desired rom 

;ADDRgSS AT THE CODRTER RON INPUTS. 



SEa 0150 

sea ono 



4J: 

5S: 



JSR 


PCOFFCLl 


;get rosoffset in cooea table 


HOVB 


CaDEA{R0),R3 


>GET tAl PROM TABLE 


BNI 


lis 


{ILLEGAL IF A (-1) 


NOV 


R3,SREC14 


}STORE ARAV 

> 

>GEI CB] FROM TABLE 


Nove 


CODEB(R0),S2 


8MI 


lis 


JItLECAL IF A (-1) 


NOV 


R2,$REG1S 


;STaRE ARAY 

; 
; 


ASL 


R3 


ASL 


R3 


} 


BIC 


t-CaiT03,R3 


;:caDEA<i>*ooo 

; 

;RO=OPFSET into CODEC TABLE 


JSR 


PCOFFCLZ 


MOVB 


CaDEC(R0),R2 


JGET CC] FROM TABLE 


BMI 


lis 


;ILLECAL le A (-1) 


NOV 


R2,$R£G16 


; STORE AUAV 

; 

;R0=OFFSEr INTO COOED TABLK 


JSR 


PC,0FrCL2 


HOVB 


C0DED(R0),R2 


;GEI CD] FROM TABLE 


BMI 


lis 


{ILLEGAL IF A (-1) 


MOV 


R2,SREG17 


{STORE ARAY 

; 

, INTO RORD-C,D 


;PUT 


NlR0=Ca]tt8]t[C], ALIGNEC 


MOV 


SREG1T,R3 


{SET CO] 


ASH 


14, R3 


HEFI-4 


BIS 


$REel5,R3 


{FORM CDItCB] 


ASH 


M,R3 


>LEFT-4 


BIS 


$RE:16,R3 


{FORM CD]tCB]|CC} 


CLR 


R2 


JZAP HI BITS 


ASHC 


$REG12,R2 


{ALIGN MAID IN (R2:P3) 


BIC 


tl7aOOO,R2 


{ZAP UNDSED 


MOV 


R2,NFAC0*4 


{INSERT HAND 


MOV 


R3,MFAC0»6 


{ INTO DPERAID 


J PUT 


MIgR:CA]|CA3 INTO RORD-B 




MOT 


;i!E»14,R0 


{SET CA3 


ASH 


«4,R0 


{LErT-4 


BIS 


SREG14,R0 


{FQRH CAJtCn 


MOV 


R0,NFAC0»2 


{INSERT NIER 

; 

R2<3:0> 


JCALCULAIE EXPECTED CCCSS] 1) 


MOV 


Rl,R2 


{GET RON ADDRESS 


N3V 


12, R5 


{2 GROUPS OF BITS 


CLR 


-(SP) 


{CLEAR SUBTOTAL 


MOT 


»4,R0 


;4 BITS/GRDUP 


ASR 


R2 


{C-BIT=NEXI IN GROUP 


ADC 


(SP) 


{ADD TO SUFTQTAL 


SOB 


RO,SS 


{LOOP ON 4 mTS/GROHP 


SUB 


R5,4S 


{LOOP UN 2 GROUPS 


NOV 


(SP)t,R2 


{GET a<3:0> SUM 


ASL 


52 


{ALIGN 


AOD 


{SP)f,R2 


{ADD A<3:0> SUf 



POP-11/SO FPll-E HlRDiKRE DIKIOSTIC 
OarPEt.Pll 02-SEP-T7 17:50 
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Tt4 MOmET, SOll/CkRRK REGISTERS, CQOITER ROII COITEITS 



SEO OlSl 
SEa 0171 



7aso 








7851 


024616 


104406 




7852 








7853 








7854 








7855 


024620 


1)12700 


002S46 


7856 


024624 


■172420 




7857 


024626 


17 0005 




7858 


024630 


105737 


002645 


7859 


02 4634 


001374 




7B6I) 








7861 


024636 


174120 




7862 


024640 


174210 




7863 








7864 


024642 


104423 


002656 


7865 


024646 


104423 


002666 


7866 








7857 


024652 


104432 


002656 002666 


7868 








7869 








7870 


024660 


104431 


001324 002656 


7871 


024666 


104431 


001324 002666 


7872 








7873 








7874 


024674 


013703 


002662 


7875 


024700 


042703 


1J7774 


7876 


024704 


013700 


O02S72 


7877 


024710 


042700 


177763 


7873 


024714 


050003 




7879 








7860 








7891 


024716 


020203 




7882 


024720 


001401 




7883 








7884 


024722 


104017 




78B5 








7885 








7887 








788B 








7839 








7890 








7891 








789i 


024724 


005237 


001322 


7893 


024730 


005337 


001316 


7894 


024734 


002215 




7895 








7899 


024736 


005304 




7897 


024740 


002402 




7898 


024743 


000137 


024264 


789-) 








7900 








7901 


024746 


000137 


025416 


7902 








7903 








7904 








7905 









» --ERROR- LOOP-EITERS-HERE- 



>DalT CHXMK OHXk IR ERROR LOOP 



;IOII ICTOtLLT RDI TBIS OItt fHRO THE HDLIET 



63$: 



Wf 

LDO 

IfPP 

TSTB 

BIE 



SID 
SID 



riXFRl 
riXFRt 



|Br*C0,R0 
(BO)«,>CO 



LPTITE 
63$ 



4C1,CR0)* 
*C2,(B0) 



,iirtci«o 

,IIFlC2tO 



;PTR TO BtTk MEi 
>LaiD NIER, N(RO TO ICO 
;EET IIILBET RESOLTS 

;ir TIGBI LOOP-aR-ERROR SET, THEB BM: IB LOOP 
> mTB/ MKE-CLOCE OFF, t, FPSCFID^l/PIIN^a) 
} 

ISIORE HBLBEKSVII) IB MFtCl 
; STORE M8LBET(SD4»CtRRT} IN NF1C2 
> 

;ZAP SICB, EEP UB FORM 
; FRXC<59t51> III BORD-ik 
> 

JPORB HOL»EI(C»RRT)= 

; NULRET(sai(4'CiaRT>-K0LBET(SUH), IB !IFtC2 
> 

)5DN IN BaR0-C<110> 
JCIiHRI I« I(0RD-C<3i2> 
> 
IB R3<3:0> 

teet SUN 

; CLEAR REST 
;get CtRRT 
yCLEAR REST 

;F[1RN CCCSS] RECEIVED DATA 
} 
•CDBPARE (EXPECTED [CCSS1/R2): (RECEIVED [CCSS3/R3) 



SUB64B ,I<PAC1,KPAC7 



ASR64N 
ASH64II 



,$REG11,BFAC1 
,$REG11,BFAC2 



;COIIBIBE SOB, CABRT IBTO CCCSS] 



NOT 
BIC 
BO) 
BIC 
BIS 



NPACU4,R3 
»-C3,R3 
NFAC2<^4,R0 
f-C14,R0 

R0,R3 



CMP 

SSQ 



R2,R3 
10$ 



ERROR 17 

7"NaLBET CDDBTER RDB CUBTEBTS 



;aR 

> 



IF ACRES 



; ERROR III CNTR RON COBTENTS 
ERROP" 

; ROBtfl = ROB ll>)B8EI) 3P ROB IB BBICH ERROR DETECTED 
; ROBADR = ROB ADDRESS OF BAD (.OCATIOB 
> E-DATA = EXPO DATA, IB FORMAT CCCSS1 IB R3<03:00> 
; R-Dkll : RCfD DATA, IB FORMAT CCCSS] IB ><3<03:00> 



;EBT£R HERE IF LOCATIOB OX 

10$: IBC SREGIO 

11$: DEC $Re;6 

BCE 3S 



DEC 


R4 


BLT 


21S 


JBP 


IS 



0247S2 
024754 
024756 
024760 



024764 
024770 



024772 
024776 



010401 
006201 
006301 
000171 025040 



013701 001316 
000415 



012705 025056 
000402 



025000 012705 025116 



PDP-11/60 PPll-E HARDBARE DIAGBOSIIC 
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7906 
7907 
790B 
7909 
7910 
7911 
7912 
7913 
7914 
7915 
791S 
7917 
7918 
7919 
7920 
7921 
7922 
7923 
7924 
7925 
7925 
7927 
7921 
7929 
7930 
7931 
7932 
7933 
7934 
7935 
7935 
7937 
7938 
7939 
7940 
7941 
7942 
7943 
7944 
7945 
7946 
7947 
7948 
7949 
7950 
7951 
7952 
7953 
7954 
7955 
7956 
7957 
7958 
7959 
7960 
7951 



;8nnp ibterbal codbter 
jloop ob coobt 
;bext loop 

> 
20$: DEC R4 ;L00P OB RON BOMBER (lS)-(00> 

;EXIT IF OOBE 

;BEXT Pan 
> 

;DaBE NIIB ALL LOCAIIOBS OF ALL 14./(16> CODBTER ROMS 
21$: JBP EXTOOl ;MUST JDNP TO EXIT 

tnniiiiiiiuiiiiiiiiiiiiniiiiiiiiim'iiiiiiiiiiiiiiiniiiiiiiiiiiiii 
} 

} THE FOLLOBIBG SDBROBTIBE IS DSED TO REMAP THE CODBTER VALUE 
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T64 HOLBET, SDB/CARRT REGISTERS, CODBTER RON C0BTEBT5 



SEQ 0152 
SE3 0172 



) 
} 

; 
) 
; 
; 

7 

; 
) 
; 

BkPADR: 



lOS: 



lis: 



12S: 



TD THE RDM ADDRESS BITS AS IBEY ACTUALLY EXIST AT THE IBPUTS 
TO TBE CODBTER (CODBTER) ROMS. 

EBTE8 Blia: R4=R0B RIIB8EI), (00)-(15) 

$REG6=C0UflI FALUE, (000)-(377) 
SRES7=ILLEGAL BIT MASK, (000) OR (210) 

EXIT BITH: C-BIt= I/ILLSGAL-ADDR, 0/BALIO-ADDR 
Rl-SEBERATEO ROM ADDRESS 

TEMPS: R0,R5 

NOV R4,'ll ;GET ROM BOMBER 

ASR Rl ;SET LSB=0 

ASL Rl :F0R a BORO OFFSET 

JMP M0$(R1) ;GD TO RDDTIBE SPECIFIED BT TABLE 

; 

JtVPEIl, ROM-ADDR=CDDBIER-VAL0E, RONS t 00,01,04,05,10,11 
MOV $REG6,R1 JEXACT COPT 

BR 30$ )kND CDBTIBUE 

; 

;TYPEt2, REMAP FOBCIIOB/A/, POMS # 02,03,06,07,12,13 
NOV #415, H5 >PTR TO FOBCIIOB TABLE 

BR 20$ ; 

; 

;TVPEt3, REMAP rUBCTIOB/B/, SOMS « 14,15 



MOV 



#42$, R5 



025004 
025006 
025010 
025012 
025016 
025020 
025022 



025024 
025026 
025032 
025034 
025036 



025040 
025042 
025044 
025046 
025050 
025052 
025054 



005001 
012500 
001405 
032537 
001773 
050001 
000771 



000241 
033701 
001401 
000261 
000207 



024764 
024772 
024764 
024772 
024764 
024772 
025000 



;D0 THE REMAP 



001316 



001320 



20$: 


CLR 


Rl 


21$: 


MOV 


(B5)t,B0 




BEQ 


30S 




BIT 


(R5)»,SREC6 




BE9 


21$ 




BIS 


RO,Rl 




BR 


21$ 



;NDB check for VALID ADDRESSES 
30$: CLC 

BIT $REG7,R1 

BEQ 39$ 

SEC 
39$: RTS PC 



;PTR TO FUBCTIoa TABLE 

; 

)BASE OP ZERO 
;CET DEST BIT 
>IF ZERO, DUNE 
)TEST SOORCE BIT 
;IF ZERO, SKIP IT 
)ELSE MOVE SRC -> DST 
)ABO COBT 

; 

; ASSUME VALID 

>ANV IBVALID BITS SET ? 

;BR IF BOT 

;VES, SIGBAL INVALID 

>AND RETORB 



TABLE B 1, SPECIFY REMAP FOBCIIOB TO USE 





AODR 


ROM## 


FOBCriOB/dt/ 


.BORD 


lOS 


JOO-OI 


1-OIRECI 


.dORD 


lis 


)02-03 


2-RSMAP/A/ 


.BORO 


10$ 


>04-05 


1-DlRECT 


.BORD 


US 


)06-07 


2-REHAP/A/ 


.BORD 


lOS 


no-u 


l-DIRECT 


.BORO 


US 


)12-13 


2-RSMAP/A/ 


.BORD 


12S 


;14-15 


3-RSMAP/B/ 



SPECIFY REMAP FUBCTIOB /A/, ?0P BO'^S: 



PDP-11/60 PPll-E HtROWJlRE OltOOSTIC 
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Ttt NOLICT, SOI/CHRItT RSBISTERS, COOITER RQII C0«TEIT3 



SES 01S3 
SEH 0173 



79S2 








7963 








79(4 








7965 








7966 


025056 


000200 


000100 


7967 


025062 


OOOIOO 


000200 


7968 


02S066 


000040 


000020 


7969 


02S072 


000020 


000040 


7970 


02S076 


000010 


000004 


7971 


025102 


000004 


000010 


7972 


025106 


000002 


000001 


7973 


02S112 


000001 


000002 


7974 








7975 








7976 








7977 








7978 








7979 








7930 








7991 


025116 


000200 


000100 


7982 


025122 


000100 


000200 


7983 


025126 


000040 


000040 


7984 


025132 


000020 


000020 


7985 


025136 


000010 


000004 


7966 


025142 


000004 


000010 


7987 


025146 


000002 


000002 


7988 


025152 


000001 


000001 


7989 








7990 








7991 








7992 








7993 








7994 








7995 








7996 








7997 








799S 








7999 








3000 








8001 








8002 








8003 


025156 


0127 05 


025210 


aii04 


023162 


003003 




8005 








6006 


025164 


010300 




8007 


025166 


012502 




8 009 


025170 


001404 




8009 


025172 


032501 




8010 


025174 


001774 




9011 


025176 


0S0200 




8012 


025200 


000772 




8013 


025202 


053700 


001330 


8014 


025206 


000207 




3013 








8016 








6017 


025210 


000020 


000020 







02,03, 06, 




OST SRC 


4W: 


.HDRO 


aiT7,Bir« 




.■DID 


BItS,BrT7 




.»0R0 


BlT5,eiI4 




.HOSO 


BIT4,BirS 




.WORD 


BII3,Bir2 




.VORD 


BII2,Blr3 




.HDRO 


Bm,BItO 




.VORO 


BITO,Bin 



12,13 



>0ST7 <- SRC6 
>»STS <- SRC7 
JOSTS <- SRC4 
j8Sr4 <- SRCS 
;IIST3 <- SRC2 
»»St2 <- SRC3 
>OSTI <- SRCO 
;0ST9 <- SRCl 



2$: 



SPECIPr REN4P rSRCTIOl /B/, PDR ROMSI 
14,15 



>0Bt7 <- SRC6 

>0ST6 <- SHC7 

>OSTS <- SRCS 

jDSTt <- SRC4 

;0ST3 <- SRC2 

;DST2 <- SRC3 

;OSn <- SRCl 

)DSTO <- SRCO 





DSt SRC 


VORD 


SIT),BIf6 


HDRO 


BIT6,8It7 


HQRO 


Sirs, BITS 


WORO 


Bir4,BIT4 


VORD 


BII3,BIt2 


VORD 


Bir2,BIT3 


HORO 


Bill, BIT! 


VORD 


BITO,BITO 



iiiiiiiiiiiiniiiiimiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiini 

THE PDLLnBIVG SOBRaOTIRE IS USED tBOVE TO TRINSPORH THE 
ROM kODRESS, KRICH RIIGES FR3K (000) TO (377)/(077) 
CDEPERDING OPOI THE CRTR ROM OIOER TEST!, INTO THE ICTUtL 
DtSPLtCEDEli liEEOED TO OPPSEr INTO THE CODEX TABLES BBLOH 



ENTER KITH: 



EXIT with: 
tews; 



Rl^ROII 4DDR 
$REE13=CLISS<a> 
RO^OFPSET CILC 
R2,R3,RS 



PDP-II/SO PPll-E UlROrltRE DltSHSSTIC 
DaPPe».Pll 02-SEP-77 17;50 



"QPPSET FDR C0DE-4/B" EHHT POINT 
OPPCLI: NOV taPPTBt.RS IINITItllZE TiBLE PTR 

CLR R3 ;ZtP B>Se MtSE 

J"OFPSET FOR CODE-C/B" ENTRY POINT 

;eET atSE HUSK 
>R2=DeST BIT POSITION 
;IF ZERO, DONE 

>TEsi saoRce bit 

J IP ZERO, SKIP IT 

;IF -ZERO, SET OEST BIT 

; 

)BIT<0> IS CL»SS<0> 
OHO DONE 



;DST4 <- SRC4 
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0rFC(.2: 


NOV 


R3,R0 


»S: 


Mor 


(R5)>,R2 




BES 


los 




BIT 


(R5)>,R1 




BEQ 


9S 




BIS 


R2,R0 




BR 


95 


10$: 


BIS 


$ReG13,R0 




RTS 


PC 


J 


COBE- 


t/B OFFSET G 


orrtBt: 


.NORD 


BIT4,BIT4 



SES 0154 
S63 0174 



3013 
8019 
8020 
9021 
8022 
B023 
8024 
8025 
8026 
6027 
6029 
8029 
8030 
8031 
8032 
8)33 
9034 
3033 
8036 
6037 

eois 

8039 
8040 
9041 
9042 
8043 
6044 
3045 
8046 
8047 
8049 
8049 
8050 
8051 
9J52 
8053 
8054 
6053 
8056 
6057 
3053 
3059 
6060 
8061 
8062 
8063 
8064 
8065 
8065 
6067 
9069 
9059 
9070 
8071 
6072 
6073 



025214 
025220 
0252J4 
025230 



025232 
025236 
025242 



025244 
025250 
025254 



000010 
000004 

000002 
000000 



000004 
000002 
000000 



000004 
000002 
000000 



000001 
000100 
000004 



000200 
000010 



000040 
000002 



.HORD 6IT3,air0 

.HORO BIT2,BIT6 

.NORD BIT1,BIT2 

.HORD 



;0ST3 C- SRCO 

;DST2 <- SRC5 

>DST1 <- SRC2 
)DaNE 



;CUDE-C OFFSET GENERATION 

.HDRO BIT2,BIT7 

.HORO BIT1,BIT3 

.HDRO 



>DST2 <- SRC7 
JDSTl <- SRC3 
)OONE 



)C0OE-0 OFFSET GENERtTION 

.NORD BIT2,BIIS 

.HORD BIT1,BIT1 

.HDRD 



;DST2 <- SRCS 
JDSTl <- SPCl 
JDONE 



imiiiiiiiiiiiiitiiiniiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiii 

THE rOLLOHINC FDOR TABLES CCIDEA, CDOEB, CODEC, CODED! CONTAIN 
THE 4-BII OPERANDS NECESSARY TO INPUT TO THE "HOL-XX" ROMS, 
SO THAT THE FULL(ESI) CYCLE 3F ADDRESSES NAY BE INPUT TO 
THE NOLNET COUNTER RONS, IN A PREDEIERNINED ORDER. 

NOTING: 

CMIER/83=tA/4]tCA/43 

CIIAHD/28]:CD/43fCB/4]tCC/43, SHIFTED AND ZEROFILLKO 

HHERG A,B,C,0 ARE THE 4-BIT YALOES aBTAMED 
FRON THE TABLES BSLOH 

EXANPLEtl: 

COUNTER RON ADDR INPUTS FROM MULTIPLY "NOL-XX" 
RONS BIT$<5:4>, <l:0> (CLASS '5410') 
(COUNTER RON N/ OOTPOT NNETS0N<9:B>3 

CNIR-ADDR<7,3>=NOL11C5:4>,CA=NIER<7:4>:«CC=HAKD<07:04>3 
C«IR-ADOR<6,2>=NUL12<l:O>,CA=mER<7:4>TCB = NARD<ll:0B>l 
CHrR-ADDR<5,l>=Hl>L03<l:0>,Cl»MlER<3:0>3«CD=NAM0<15:12>3 
CNTR-ADDR<4,0>=HI)L02<5:4>,CA=NIER<3:0>3*CB=MtllD<ll:08>3 

EXAMPLEi2: 

CaOHIER RON ADDR INPOTS FROH HULIIPLY "NOL-XX" 
RDHS- BITS<7,3>, <3:2> (CLASS •7632') 
CCOUNTER RON H/ OUTPUT NNETSDN<I1:10>3 

CHrR-AD0R<7,3> = '<lILll<7:6>, CA = HIER<7: 4>3»i;C = HAN0<07: 04>3 
CNrR-ADDR<6,2>-N0L12<3:2>, C A:cHIER<7:4>]*C9=MAND<ll :0B>] 
CNTR-ADDR<S,1>:4IIL03C3:2>, CA:>(IER<3:0>3*[:D=MAND<IS: 12>] 
CNTR-«DDR<4,0>=KUL02(7:6>, CA^HIERO: 0>3*CB=NAND<11:08>3 



iiiiiiiiiiiiiiiniiiiiiiniiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiii 

CJDE-A TAROS 



PDP-ll/eO FPll-E aiRDKkRE OIASIOStlC 
DOPPEt.PlI 02-SBP-TT 17:50 



8074 








807S 








a07S 








8077 








8078 








8079 








8030 








8081 


025256 


007 


016 


8Di!2 


025260 


007 


014 


8093 


025262 


007 


016 


8084 


025264 


007 


016 


8085 


025266 


007 


016 


8oas 


025270 


007 


.016 


8087 


025272 


on 


014 


8088 


025274 


007 


016 


8099 


025276 


Oil 


014 


8090 


025300 


007 


016 


8091 


025302 


007 


016 


8092 


025304 


007 


01« 


8093 


025306 


007 


016 


8094 


025310 


007 


016 


8095 


025312 


Oil 


377 


809S 


025314 


007 


377 


8097 








8098 








8099 








8100 








8101 








8102 








8103 








8104 








810S 








8106 








8107 








8109 








8109 








8110 


025316 


000 


000 


Bill 


025320 


013 


003 


8112 


025322 


002 


004 


8113 


025324 


001 


002 


8114 


025326 


004 


010 


8115 


025330 


003 


006 


8116 


025332 


002 


006 


8117 


025334 


015 


Oil 


Biia 


025336 


004 


014 


8119 


025340 


017 


015 


8120 


025342 


006 


014 


3121 


025344 


005 


012 


8122 


025346 


010 


017 


8123 


025350 


007 


016 


8124 


025352 


006 


377 


8125 


025354 


Oil 


377 


8126 








8127 








8121 








8129 
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64 MDLIIT, SON/CIRRI RIHSTERS, CDOITER RDN CORTEITS 

arFSETxCIIR-10DR<4#OrS>2>»CLtSS<0> 

nattt Cl.tSS<0>20 PDR '5410', CLIISS<0»1 for -7t32' 



CDDEtl 



SEO 0155 
SEH 0115 





CODE 


CODE 


crtr-addr 


CLISSs 


IS410) 


(7692) 


<4,a> 


<6,2> 






•«—..« 


-•*w.— 




• BTtE 


07, 






00 


• BTIE 


07, 






01 


.orts 


07, 






10 


.BTIE 


07, 






11 


.BTTE 


07, 






«e 


.BTTE 


07, 






01 


.BTIE 


u. 






10 


.8TTE 


07, 






11 


.BTTE 


11, 






00 


.BYTE 


07, 






01 


.BTTE 


07, 






10 


.BTTE 


07, 






11 


.BYTE 


07, 






00 


.BYTE 


07, 






01 


.BTTE 


llf 


-1 




10 (-IsKOT POSSIBLE) 


.BYTE 


07, 


-1 




11 (-1-I0T POSSIBLE) 



mini II iiiiiiiiinmiuiuiiiininiiiiiiiinii mill iniiiiiiii III 

CODE-B TABLE 

aPFSET-CIII8-iDDR<4, 0, 6, 2>tCLtSS<0> 

BOTE: CI.ASS<0>=a FOR -5410'> CL»SS<0>«1 FOR "7632- 

CODE COOI CMR-tDOR 
CI.1SS: (5410) (7632) <4,0> <6,2> 



-BYTE 


00, 


00 


;oo 


00 




.BYTE 


13, 


03 


;00 


01 




.BYTE 


02, 


04 


;00 


10 




.BYTE 


01, 


02 


)00 






.BTTE 


04, 


10 


;oi 






.BYTE 


03, 


06 


)01 






.BTTE 


02, 


06 


;oi 






.BYTE 


IS, 


11 


;oi 






.BYTE 


04, 


14 


)10 






.BYTE 


17, 


15 


xio 






.BYTE 


06, 


14 


)10 






.BYTE 


05, 


12 


;io 






.BYTE 


10, 


17 


;ll 






.BYTE 


07, 


16 


;ii 






.BYTE 


06, 


-1 


>ii 




(-l=«aT POSSIBLE) 


.BYTE 


11, 


-1 


)ii 




(-1:101 POSSIBLE) 



PDP-11/60 FPll-E DtROUtRE OIAGNOSTIC 
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8130 

8131 

8132 

8133 

8134 

3133 

8136 

8137 

8138 

8139 

8140 025356 000 000 

8M1 025360 002 010 

8142 025362 004 015 

8143 025364 006 377 
3144 025366 000 000 

8145 025370 004 010 

8146 025372 017 015 

8147 025374 010 016 
8148 

8149 

8150 

8151 

3152 

8153 

8154 

8155 

8156 

3157 

8158 

8159 

81S0 

8161 

8162 025376 000 000 

3163 025400 001 003 

8164 025402 002 002 

8165 025404 003 001 

8166 025406 000 000 
S1S7 025410 003 005 

8168 025412 002 004 

8169 025414 001 002 
8170 

8171 025416 

8172 

3173 

8174 

8175 

8176 

8177 

8178 

8179 

81B0 

8131 

8182 

8183 

8184 

8185 



> 

iiiiiiimimimmiiiiiiimiiiiiimiiiiiiiiiiiiiiiiuiiiiiniiiiii 

t 
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T64 NOLIET, SON/ CARRY REGISTERS, COONTER RON CONTERTS 



3EQ 0155 
SSa 0176 



; 
) 
; 
) 
; 
; 

r 
t 
} 

codec: 



CQOE-C TABLE 



aFFSET:CaDEA<l>|CIITR-ADDR<7,3>fCLASS<0> 



(DTE: 



CLASS<0>=0 FOR '5410', CL>SS<0>:1 FOP '7632' 
CODEA IS SELECTED FRaX ABOVE TABLE 



CODE CODE CaOEA/CRTR-ADDR 
CLASS: (5410) (7632) <1> /<7,3> 



■ BYTE 


00, 


00 


jo/oa 


.BYTE 


02, 


10 


JO/OI 


.BYTE 


04, 


15 


>0/10 


-BYTE 


06, 


-1 


70/11 


.BYTE 


00, 


00 


71/00 


-BYTE 


04, 


10 


>1/01 


.BYTE 


17, 


IS 


)1/11) 


.BYTE 


10, 


16 


)1/11 



iimimimiimmiiiiimimiiimmimmimiiiiiiiiimiiiii 

CODE-D TABLE 

OFFSET:COOEA<l>|CITR-ADDR<S,l>fCLASS<a> 

ROTE: CLASS<0>=0 FOR '5410', CLASS<0>=1 FOR '7632' 
CaOEA IS SELECTED FROM ABOVE TABLE 

CODE CODS C3DEA/CRTR-ADDR 
CLASS: (5410) (7632) <1> /<S,1> 



CODED: 



>0/O0 
jO/01 
)0/10 

;0/ll 
>i/oa 
;i/oi 

>1/10 

jl/ii 
niiiiiiii mill iiiiiiiniiimiiiiiimiiiiiimiiiiiimiiiiiiiii III! 

EITOOl: ;EXIT THE HARD MY 



.BYTE 


00, 


00 


.aVTE 


01, 


03 


.BYTE 


02, 


02 


.BYTE 


03, 


01 


-BYTE 


00, 


00 


.SYIE 


03, 


06 


.BYTE 


02, 


04 


.BYTE 


01, 


02 



;«TEST 
i 

7 



65 NDLBEI, HIER REGISIER DATA/SHIFTING 

THIS TEST CHECKS THE FULL RAIIGE OF BITS IK THE HTER REGISTER, 
THE HIER REGISTER SHIFT LOGi:, AND THE 4IERMUX SELECT LOGIC. 

THE RETHOO ERPLOYED IBYDLYES RIPPLIHG A "I" THRU THE HIER 
REGISTER B[TS<58:03>, 40LIIPLYING THIS VALUE BY A CDHSTAHT 
(IK THE PtND REGISTER), AND TRER COMPARIRG THE RECEIVED 
RESULT (AFTER THE NliLD) iHTH THE EXPECTED. 



PDP-ll/tO FPll-E HtRDHtRE OIKIOSTIC 
DarPEl.Pll 02-SEP-77 17150 



8196 
8197 

Bise 

B1B9 
8190 
8191 
B19J 
8193 
8194 
B19S 
8196 
8197 
8193 
8199 
fl200 
8201 
8202 
8203 
8204 
8205 
8206 
8207 
8208 
8209 
8210 
8211 
8212 
8213 
8214 
8215 
8216 
8217 
8218 
8219 
8220 
8221 
R222 
S223 
8224 

8225 025416 

8226 02S420 
B227 

8228 

8229 025424 

8230 02S430 

8231 025434 

8232 025440 

8233 025442 
8234 

8235 

B236 02S444 

8237 025450 

8233 025452 

8239 025454 

8240 025456 
3241 



000004 

170127 040240 



012700 025724 

012701 002646 

012702 000014 
012021 



172437 002646 

170401 

170004 

174103 

174137 002676 
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65 NULIET, NIER REGISTER DUTk/SaiFTIlE 



sea 0157 
sua 0177 



RECISTER/LaClTiai DSEl 

Nru0» -imtltL MAID, BEFORE ALieiNUT 

KFtClv -IICITIIL NIER, (EFOEE ALISMEIT 

Nr*C2« -EXPECTED PRODUCt 

liriCB* -HMD, tFTER tLIEIWEir 

NP*C4» -HIER, AFTER AMGIMKIT 

NFtCSt- -RECEDED PRODDCT 

ICO -CTEHP) 

tCl -(TENP), HIER/ AFTER ALIGI. 

AC2 -RE:EITED PRODDCT 

AC3 -aARD/AFTER ALISI. 

RO -Cie»P)/{SRCPT») 

Rl -(TEIIP)/(DSTFTR> 

R2 -(tEHP)/<CiTR» 

R3 -(ID) 

R4 -(>0> 

RS -(ID) 



NODBLE/ERRDR IMFDl 

FIOA/KD 

CRaN/[.ArCHES-'IID[.D'-EXEC11Tlall 

FEIP/I9 

CROH/LATCHES-'liaLD'-EXECanai, MIES/RAia-FOIICTiaa-COIITRaL, 
HIER/NAiD-REGISTER-CLOCIS 

FHUL/EIO 

HIER/NAID-REGISTERSIFOLL.IItOTIl] 

FALU/Kll 

CPREVIOOSLI VERIPIEDl 

I *»«••*»*«»•»»«***»***•*• ft ************************ *••«*********• 



SCOPE 
LOFPS 



8$1 



> — 

ND» 
HOf 
ND* 
NOV 
SOB 



#040240 

-PART ll NIER<59:lt>- 
f40S,RO 
MPtCO.Rl 
tl2.,R2 
(R0)<',(R1>* 
R2,«S 



; KTR-DISABL/D-HODE/TRUNCATE 



;IIIIT NARD/NIER/PROO IN 
; II I4PACO/1/2 
; 3-4 VDRD CIST 

; 

;LOaP 
; 

>CALC HIT RAID = (004000000l)>f (0040000000) (EACH 28. BITS, 56. TOTAL) 



LOD 

CLRD 

MRS 

STD 

STD 



NFAC0,AC0 
ACl 



AC1,AC3 
AC1,MFAC3 



}aSE NKS FDR: 

} FCAC13 <- FtAC0]-[.SFT-6, 

; ECACl] <- ECACOl-NIIIDS-4 

;SATE II AC3 

; AID NEHOBT (MARD) 

; 



PDP-11/60 FPll-E HAROHARE DIAGROSIIC 
OOFPEA.Pll 02-SEP-77 17t50 
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SEO 0158 
SEa 0178 



0242 








8243 


025462 


005237 


002640 


8244 


025466 


172437 


002656 


S245 


025472 


170401 




8246 


025474 


170004 




8247 


025476 


174137 


002706 


8248 








8249 


025502 


10 4406 




8250 








B2'il 








8252 


025504 


174102 




R253 


025506 


171203 




8254 








8255 


025510 


105737 


002645 


8258 


025514 


001373 




8257 








8259 


025516 


174237 


002716 


8259 








8250 








8261 


025522 


104425 


002666 002716 


B262 


025530 


001401 




8263 


025532 


104041 




8264 








8265 








6266 








9267 








B2S3 








8269 








8270 








8271 


025S34 


106237 


002666 


8272 


025540 


005037 


002S70 


8273 


025544 


006037 


002672 


8274 


025550 


006037 


002674 


8275 


025554 


042737 


000001 002674 


8276 








8277 


025562 


106237 


002656 


827B 


025566 


006037 


002660 


8279 


025572 


005037 


002662 


8280 


025576 


006037 


002664 


8281 








8282 








8293 


025602 


032737 


000002 002664 


82B4 


025610 


001724 




8285 








8286 








8287 








8299 


025612 


012700 


025754 


8299 


025616 


012701 


002546 


fl2''0 


025622 


012702 


000014 


8291 


025626 


012021 




8292 


025630 


077202 




8293 








8294 


025632 


172737 


002546 


8295 


025636 


174337 


002676 


B296 








8297 









IS: 



;*LOOP OR NIER DATA ERTERS HERE 



IRC 

LOO 
CLRD 
NRS 
STD 

ERRPRT 
> 



DRLOOP 

MFAC1,AC0 

ACl 

AC1,MFAC4 



-ERROR-UOOP-ERTERS-HERE- 



;BUNP CLOCK IR.A.LOOP COUNT 
>OSE NRS for: 

i FIAC13 <- FtAC03-LEFT-6, 
; EIACll <- EtAC03-NlRUS-4 
;SA«E IR NENORI (NIER) 

; 

;oaRT CHARGE DATA IR ERROR LOOP 



63$: 



sro 

NOLO 



TSTB 
BRE 



STD 



AC1,AC2 
AC3,AC2 



LPIITE 
63S 



AC2,NFAC5 



;CONPARE (KXP'D-PROD)=(RCf 

CHP64N ,MFAC2,NFAC5 

aEQ 2$ 

ERROR 41 

>"NULREr NOLO RIPPLE A *l' 

} Hfpp ACl = arp ACl 

; HFPP ACS = KFP AC3 
I RCTD AC2 - HFP AC2 
; EIPD AC2 = EIPECTE 



2$1 



;PRaOUCT DA - GET NEXT DAT 


ASRB 


MFAC2«0 


ROR 


NF»C2»2 


ROR 


NFAC2»4 


ROR 


HFAC2»6 


BiC 


il,NFAC2<'6 


ASRB 


MFACltO 


ROR 


MFAC1»2 


ROR 


NFAC1*4 


RDR 


NPAC1«6 



; 

;COFY AC2 = NIER 

;D-N0DE, AC2 = (AC2)>(AC3) 

;B0RN. STEP ALHAIS "LeFT-4''; EADJ=(-4) 

;ir TIGHT L00P-al-E8R0R SET, THEN HANG IN LOOP 

; KITH/ LIRE-CLOCK OFF, ( FPS(FI0=1/FNN=:0) 

S 

;GET PROOVCT IR NENORy 

; 

•O-PRDD) 

;64. BIT Ea/NE 
;BR IF AGREE 
;ROPE - BAD RESULT 
MRU NIER EPROR" 
/4IER/ BEFORE NDLD 
/NAID/ BEFORE NULD 
/PRODOCT/ AFTER NDLD, RECEIVED 
^PRODUCT/ AFTER NULO 

; 

A SET 

;REII EIP'D PRODUCT 
) C64. BITS, RITE-n 

; 

JALRAVS A ZERO 

;REII NIER 

t C64. BITS, RlTE-l) 

; 



;IF THE RIPPLED "1" FELL OUT TBE BOTTON, DQIE HITH <59:11> 
BIT f2,NFACl*6 ;TEST FOR NIER<10> 

BEQ 1$ ; MORE TO 00 



9$: 



' 




NOV 


t4lS,R0 


Nav 


tNFACO,Rl 


NOV 


»12.,R2 


NOV 


(RO)t,(!)l)» 


SOB 


R2,95 


LDD 


NFAC0,»C3 


STD 


«C3,NPAC3 



;«LODP ON MIER DATA EMTE'S HSRE 



>INIT NARO/mE'!/PRDD IN 

} MFACO/1/J 

; 3-4 RORO CRST 

;LOaP 

;IHITIAL HAND 

;SAVE IR NEMORY (NAROJ 

; 



PDP-11/60 FPll-E mtRDWARE OIUROSTIC 

aarPEt.pii a2-SEP-7T iTiso 



00^640 
002tS» 
002706 



025656 104406 



00264S 
002716 
002666 002716 



002674 
002664 



020000 000002 

ODOOOO 000000 

000000 002000 

000000 004000 

000000 000000 

000000 004000 



8298 025642 005237 

8299 025646 112537 

8300 025652 174137 
8301 
8302 
8303 
8304 

8305 025660 174102 

8306 025662 171203 

8307 025664 105737 

8308 025670 001373 
8309 

8310 025672 1L74237 
8311 
8312 

8313 025676 104425 

8314 025704 001401 

8315 025706 1L04041 
8316 
8317 
8318 
8319 
8320 
8321 
8322 

8323 025710 006237 
8324 
8325 

9326 025714 006237 
8327 
8328 
8329 

8330 025720 103350 
8331 

8332 025722 000430 
8333 
8334 
8335 

8336 025724 042000 

8337 025732 000000 

8333 025734 041002 

8339 025742 000000 

8340 025744 040100 

8341 025752 000000 
8342 
8343 
8344 
9345 025754 040200 

8346 025762 000000 

8347 025764 040000 

8348 025772 000200 

8349 025774 040000 
0350 026002 000200 
9351 

8352 
8353 

PDP-11/60 FP11-e atRDHItRE DltSKOSTIC 
DQPPEK.Pll 02-SEP-77 17:50 

8354 

8355 

9356 

8357 

8358 

8359 

93f^a 

8361 

8362 

9363 

9364 

8365 

9366 

3367 

8368 

8369 

8370 

9371 

8372 

9373 

9374 

8375 

8376 

9377 

9378 

8379 

8380 

8381 

8392 

8383 

8394 

9395 

9396 

9397 

8388 

8339 

839D 

8391 

8392 

8373 . 

8394 

8395 

8396 

8397 

8399 

8399 

3400 

34I>1 

9402 

8403 

B40t 

8405 

8406 026004 000004 

8407 026006 170127 040240 
8408 

8409 026012 012700 026163 
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114: 



SEQ 0159 
SEO 0179 



lie 

LOO 
STD 

ERRPIT 
> -- 



DHLOOP 

Kr>Cl,ACl 

4Cl,lirtC4 



-ERROR-LaOP-EltERS-HERE- 



>BOMP CLOCK Il.l.LOOP COIIT 

JinilltL lilER 

>SATE II NCIIORT (KieR) 

t 

;OOIT CHtlGE DXTi II ERROR LOOP 



S2S: 



12$: 



STD tCt,tC2 ;CI1PI iC2=IIIER 

NDLD «C3,>C2 ;D-ltaDE, tC2 - (AC2)*(tC3> 

tSTI LPTITE ;IP TIGRT LOOP-ai-ERRQR SET, THE! HAIIS II LOOP 

DIE 62$ > KITH/ LIIE-CLQCIC OPF, d FPStPID^t/FIINsO) 

} 
STD tC2,Hr»C5 ;CET PRODDCT III HEXORT 

> 
»COMP»aE <K«P-D-PRaB)=(RC»'D-PBDD) 
CIIP64II ,IIPAC2,Nr»C5 >64. BIT Ba/RE 

BES 12$ ;BR IP AGREE 

ERROR 41 ;IOPE - BAD RESOLT 

^'NOLIET HULO RIPPLE A '1' T8R0 NIER ERROR" 

> HPPP ACl = UFP ACl /4IER/ BEFORE HOLD 
} RFPP AC3 - IFP IC3 /<IAID/ BEFORE tOLO 

} RCFD 4C2 = RFP AC2 /PRODDCT/ AFTER NDLD, RECEIVED 

> EXPO AC2 » EXPECTED /PRODDCT/ AFTER HOLD 

> 
;PRODHCT DI - GET lEXT DATA 
ASR IIFAC2<'« JIEll EXP'O PRODDCT 

} tLOW 16. BITS, RITE-13 



ASR MFAdtt ;*EW HIER 

; CLDil 16. BITS, RITE-1] 

; 

>IF IRK RIPPLED '1* PELL ODT THE BOTTOM, DORE WITH <10:03> 
BCC US >BR IP RTD 

1 
BR TST66 ;; ;ALL DDIE 

; 
yiiiiiiiniiiiimiiiiiniiiiiiiiiiiiiiiiiiiiiimiiiiiiiiniiiiiiiiiii 

} DATA FDR IIIER<59:11> TEST 

40$: .lORD 042000,020000,000002,000000 ;NAIID 



.HQRO 041002,000000,000000,000000 
.aDRD 040100,000000,002000,000000 



;HIER 
; PRODDCT 



>////////////////////////////////////////////////////////////////////// 

7 DATA FOR HIER<10:03> TEST 

41$: .HORD 040200,000000,004000,000000 JRAIID 



.UORD 040000,000000,000000,000200 
.lORD 040000,000000,00 4000,000200 
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JHIER 

; PRODDCT 



St!) 0160 

sea oieo 



66 HVLIET, MAID REGISTER DATA/SRIFTIIG 

IRIS TEST CHECKS THE POLL RAIGE OF BITS 11 THE NtRD REGISTER, 
AND THE MAID REGISTER SHIFT LOGIC. 

THE METHOD SNPLDTED IIVOLfES RIPPLIHG A "1" T8RD THE MAUD 
REGISTER BtTS<58:D3>, MOLTIPLVIRG THIS VALUE BY A COMSTAHI 
(IN THE NIER REGISTER), AMD THEN CONPARIRC THE RECEIVED 
RESDLT (AFTER THE MOLD) <ITH THE EXPECTED. 

LOMEST ORDER BITS II MAID CHECKED II PRETIODS TESTS. 



RECISTER/LOCATIOI DSE: 

NFACO« -INITIAL NIER, BEFORE ALICNMEIT 

MFACl* -IIITIAL MAID, BEFORE ALIGIMEIT 

NFAC24' -EXPECTED PRODDCT 

nrkC3* -MIER, AFTER ALIGIMEIT 

MFtC4» -MAID, AFTER ALIG4MEIT 

NFACS-t -RECEIVED PRODDCT 

ACO -(TEMP) 

ACl -(TEMP), MAID/AFTER ALIGN. 

AC2 -RECEIVED PRODDCT 

kC3 -MIER/AFTER ALISI. 

HO -{TSMP)/(SRCPTR) 

Rl -(rEMP)/(OS»PIR) 

R2 -(TEMP)/(CirR) 

R3 -(ID) 

R4 -(NO) 

R5 -(»U) 



MQDDLE/ERROR INFO: 
FDUA/KB 

crom/latches-'mdld"-sxe:dtioi 

FEXP/K9 

CROM/LATCHES-'MULD'-EXe:OTlal, MIER/MANO-FDICTIOR-CaRTROL, 
MIER/NAN0-R£CI5TER-CLaC(S 

FMUL/IIO 

MIER/MAND-REGISTERSCFDLL.NIDTHl 

FALD/Xll 

CPREVIUUSLY VERIFIED) 

;****•■•********»*•»»«««*««»«••»*•*•«••***•«»»»*•»«••*»*»»**»•«* 
SI66: SCOPE 

LOFPS #040240 >INTR-OIS»BL/D-MODE/T!JU»C»TE 



^av 



K1US,R0 



;IIIIT MIER/.UN0/PRC1D IN 



PDP-ll/tO ml-e DiRDHtRE OlkelOSTIC 
DarPEI.Pll 02-5SP-TT 17IS0 
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MS IIOLIIKT, MID REGISTgl BIII^SIlrTIIG 



SKO 0161 
SEB 0181 



8410 


026016 


012701 


001646 


8411 


026022 


012702 


000014 


8412 


026026 


012021 




8413 


026030 


077202 




8414 








8415 








8416 


026032 


172437 


002646 


8417 


026036 


170401 




8418 


026040 


1T0004 




8419 


026042 


174103 




8420 


026044 


174137 


002676 


8421 








8422 








8423 


026050 


172437 


0026S6 


8424 


026054 


170401 




8425 


026056 


170004 




8426 


026060 


174137 


002706 


8427 








8423 


026064 


104406 




8429 








8430 








8431 


026066 


174102 




8432 


026070 


171203 




8433 








8434 


026072 


105737 


002645 


8439 


026076 


001373 




8436 








B437 


026100 


174237 


002716 


8438 








8439 








8440 


026104 


104425 


002666 


8441 


026112 


001401 




8442 


026114 


104042 




9443 








8444 








8445 








8446 








8447 








8448 








8449 








9450 


026116 


106237 


092666 


8451 


026122 


006037 


002670 


845^ 


026126 


006037 


002672 


8453 


026132 


00S037 


002674 


8454 








8455 


026136 


106237 


002656 


8456 


026142 


006037 


002660 


8457 


026146 


00S037 


002662 


8458 


026152 


006037 


002664 


9459 








8460 








8461 


026156 


103334 




8462 








9463 


026160 


000414 




8454 








8465 









8$: 



HOT 
NOI 

sat 



LOD 

CkRD 

WIS 

STO 

STD 



tKrkCO,Rl 

tl2.,R2 

(RO>t,(Rl)* 

R2,e$ 



KFACO^ICO 



«C1,IC3 

ui,iiric3 



II IIPtCO/l/2 
3-4 irORD CIST 



> 

;LOOP 

) 

)CiLC Iltr KltR ' (OOa)t(Z0O)f(O00)«(OO0)ICOO»)tC00O)f(000) 

;asg MS rOR! 

) ft»C13 <- ftiC»l-tEri-6, 

> EtiCU <- gtaCOl-NIIUS-4 
;StVt la tC3 

> MD MENOIIT (NIER) 



IS: 



;*LOaP Oi N6ID Dan EltlRS HERE 



J 



LDO 
CLRD 
HIS 
STO 

ERRPRT 



IIFkCl,tCO 

t:i 



ici,nrKC* 



— ERRDR-LOOP-EiTERS-BERE- 



;asE MIS for: 

; Ft»C13 <- Ft»C0]-LEFI-6, 
; ECtCll <- ECIlCOl-MIIOS-4 
;SiIE II HENDRY (MUD) 

; 

JDOIT CRAIGG DM4 II ERROR LOOP 



63S> 



STO 
HOLD 



TSTB 
BIE 



SID 



4C1,1C2 
>C3,tC2 



LPTITE 
63S 



1C2,IIP1CS 



002716 



PDP-H/60 PPll-E H«PD»»RE OIIGIOSTIC 
DSPPEJ.Pll 02-SeP-77 17:50 



020000 000000 



>COPT K2 = HARD 

}D-NODE, AC3 = <AC2)*(»C3) 

JIORN. STEP ALVAtS "t.EFI-4"J EADJ=(-4) 

;ir TIGHT LOOP-OR-ERROR SET/ THEI HAIG IH LOOP 

» WITH/ LIRE-CLOCR OFF, k FPS<FID=l/f 11=0) 

; 

;GEI FRDDOCT II lEMORI 

} 
> COUP ARE (EXP'D-PROB)x(RCF'0-PROD> 
CIP64II ,IIFtC2,IFAC5 }64. BIT EO/NE 

BEQ 2$ JBR IF AGREE 

ERROR 42 )HDPe - BAD RESULT 

J'NDLIET MOLD RIPPLE A '1' THRD KAID ERROR' 
) HFPP ACl : IFF ACl /IIAID/ BEFORE IDLD 
) HFPP AC3 - IFP AC3 /WIER/ BEFORE IDLD 
> RCVD AC2 = IFP AC2 /PRODOCT/ AFTER HOLD, RECEITED 
; EXPO AC2 = EXPECTED /PRODDCI/ AFTER NOLD 

; 

>PRO00CT OK - GET REXT DATA SET 

ASRB IIPAC240 ;IGI EXP'O PRODOCT 

ROR IIFAC2»2 ; C64. BITS, RITE-13 

ROR NPAC2<'4 > 

ROR IPIC2»6 ; 

;«EI MAID 

> C64. BITS, RlTE-11 

> 

J 
>IF TIE RIPPLED "1" PELL 3DT THE SOTTOI, DOIE VITH <S9:03> 
BCC 1$ ;BR IF RYD 

; 

BR TST67 ;> )ALL OORE 

unuiiiiiiiniiiiiniiniiiiiiiminiinHiiiniiiiiiiiiiiiiiiiiiiii 

lACTll 30(1046) 02-SEP-TI 22:41 PAGE 160 
T66 HDLNEI, HARD REGISTER DATA/SHIFTIIG 



25 s 



ASRB 


IFACUO 


ROR 


HPAC1*2 


ROR 


IF ACl* 4 


ROR 


HFAC1»6 



5Ea 0162 
SEQ 0182 



8165 






9467 


026162 


042000 


8468 


026170 


000000 


8469 


026172 


041002 


8470 


026200 


000000 


8171 


026202 


040100 


8472 


026210 


000000 


8471 






8474 







000000 000000 
000000 000000 



; DATA FOR I<AII0<S9:D3> TEST 

40$: .KORD 042000,020000,000000,000000 



.IORD 041002,000000,000000,000000 
. IORD 040100, 000000,000000, 000000 



;KIER 
;NAND 

>paaDOCT 



iiiiiiniiiiiiiiniiiiiiinniiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiim 



PDP-U/SO PPll-E aiRDltAE DIIGHSTIC 
DSFPEik.Pll 02-SEP-77 17JS0 

8475 
8476 
8477 
8478 
8479 
8480 
8481 
8482 
8483 
8484 
8485 
8486 
8487 
8488 
8499 
8490 
8491 
8492 
8493 
8494 
8495 
8496 
8497 
8498 
8499 
8500 
8501 
8902 
8503 
8504 
8505 
8506 
8507 
8508 
8509 
8510 
8511 
9512 
8513 
3514 
8513 
8516 
8517 
8518 
9519 
8520 
8531 
8522 
3523 
8524 
8525 
9326 
9527 
8528 
8529 
8530 

PDP-11/50 FPll-B H»PO»»RE DIAGKOSTIC 
DaFPE».?ll 02-SEP-77 17:50 



•MSt S7 



8531 








8532 


026212 


000004 




8533 








8534 


026214 


012705 


026350 


8535 


026220 


005037 


002650 


8336 


026224 


005037 


002660 


8537 


026230 


005037 


002670 


8538 








8539 








9540 


026234 


005237 


002640 


9541 


026240 


104416 




9542 


026242 


012500 




9543 


026244 


100514 




8544 


026246 


012501 




8545 


026250 


012503 




8546 


026252 


012537 


002646 


8547 


026256 


012537 


002656 


8548 


026262 


012537 


002666 


9549 








9550 


026266 


170100 




8551 


026270 


172437 


002646 


8552 


026274 


172537 


002656 


8553 








8554 


026300 


104406 




8555 








8556 








8557 


026302 


174102 




8538 


026304 


171200 




8559 


026306 


105737 


002645 


8560 


026312 


001373 




8561 








8562 


026314 


170202 




8563 


026316 


170304 




8564 


026320 


174237 


002676 


9563 








8566 


026324 


104426 


002666 002676 


8567 


026332 


001004 




9569 








8569 


026334 


020102 




8570 


026336 


001002 




8571 








9572 


026340 


020304 




8573 


026342 


001734 




8574 








8575 


025344 


104111 




8S7S 








8577 








8578 








8979 








8580 








8581 








8582 








8583 








8534 








853j 








8586 









CTll 30(1046) 02-SSP-77 22:41 PtCE 161 

BXPIT, (CR t FCCR CZCBPTiai/9FP(CC) C0>DITI08S 



SEa 0163 
SEa 0183 



EXPit, ECC & FCCR EXCEPTla«/RFP(CC) COIOITIOIS 



TSIS TEST CRECES THE EEFII •SXPOIERT.CBIDITIOI.RESISTER* (ECR) 
mo TBE ■FLStTIK.COtOITlal.CDOE.REeiSIER* (FCCR) LOCIC. 

DSIIC TIE "IIOLP" IRSTRDCTIOI, DTERFLO*/ DIDERFLOR, kID Ha.EXCEPTIOR 
COWITIOIS an SEIIRiTEO TO CHECK TIUT IRE EXCEPTIOH.CONDITIOI 
LOGIC IS FOICTIOIIIC, MD Till TIE FLOUtIG CMOITIOl CODES 
IRE SET/CLEXRED U EXPECTED. 



■OTESt 



FCC(I) 
FCC(» 
FCC{« 

FCC(C) 



3 SD(l).li 
: ERZERO.g 
: EQFLO.R 
= 0, XLVXTS 



EXPIT.OTERFLn = Eoria.R 
EIPIT.OIDBRFI.ai = eOFLO.I 



ER9(0)H*ER8(1)H =: OIXXXXXXXX 

ER9(0)l*ER8(0)B*ERZERaH - OOOOOOOOOO 

» ER9(1)H = IXZXIXXXXX 



REGISIER/LOCXTIOI DSE: 

XCO -EXPIT OPERXID.X FOR 40LF, ECSFI 

XCl -EXFVI OPERXID.B FOR NULF, ECDF] 

*C2 -ECDF3 RESULT ICC 

NFICOt- -COPT OF kCO, EtSFl 

IFlClt -COPT OF *C1, EtDFl 

IIFXC2+ -EXPECTED PROaOCT FRIN »C2 

MFtCSt- -RECEITEO PROOgCI FR3N kC2 

RO -IIITIXL FPS BEFORE EXEC. 

Rl -EXP'D FPS/CC IFTER EXEC. 

R2 -RCT'O FPS/CC IFIER EXEC. 

R3 -EXP'D FEC.CODE XFTEH EXEC (10=Df F/12=0»r/377=IOIE) 

R4 -RCf'D FEC.CODE XFTEI EXEC. 

85 -DXTX TXBLB PTR 



NODDLE/ERROR IIFO: 

Fiat/ KB 

CRDM/LXTCBES-'IDLF'-EXECOTIOI 

FEXP/K9 

CROM/LlTCIES-'NVLF'-EXECOTiail, SIGR. LOGIC 

FCCR, ECR, EXCEPTIOI.GEIERXTE.LOGIC, B«T(EXCEPTION,EOF(.a) 

FilOL/XlO 

tPRET(ai)SI.F TERIFIED] 

FtLU/Ill 

CPREflODSLt fERIFIEDl 



XCYll 30(1046) 02-SEP-77 22:41 PtGE 162 

67 EXPNT, ECR ti FCCR EXCEPTI]X/!IFP(CC) COIDITIONS 



■in 0164 
SEQ 0194 



ST67t SCOPE 

NOV 
CLR 
CLR 
CLR 



•*****•******•***•*•** 



r ********************* ******* 



10$: 



63S: 



;*DXI> 

IBC 

ZXPHFP 

NOV 
BNI 
NOV 
NOV 
NOV 
NOV 
NOV 

LDFPS 

LOF 

LOF 

ERRPRT 

SIF 
NOLF 
TSTB 
B>E 

STEPS 

STST 

SIF 

CNP32N 
BIE 

CUP 
BIE 

CUP 
BEQ 



#40$, R5 
NFXCa»2 
NFtClt'2 
MF1C2*2 

T19LE LOOP EITERS SERE* 
DKLOOP 

(R5)«',R0 

TST70 ;; 

(R5)*,R1 

(R5)*/R3 

(R3)<',NFXCO<'0 

(R3)*,IIFXC1«0 

(R5)<',NFAC2tO 



RO 

NF ICO, XCO 

NFXCl,tCl 



— ERROR-LOOP-EIIERS-HERE- 

IIC1,1C2 
iC0,tC2 
LPIITE 
63$ 

R2 
R4 
XC2,NFXC3 



;dxtx table PTR 

)«CCSF], lORD.B IS ZERO 

;XCCDF1, HORD.B IS ZERO 

;EXP'D PRODDCT, KDRD.B IS ZERO 



;9UHP CLOCK 18. A. LOOP COUIT 
;I»IT HFP, SET FEC=(377) 
7GET IIITIAL FPS 
;IF = -1, BE'RE OONE 
;CET Eip-a FPS AFTER 
;SET EXP-0 FEC AFTER 
;aPERAID.A, HDRD.k 

}dperaiid.8, word. a 

;exp'D resdlt, vord.a 

; 

;i«itial fps 

;accsF] 

;accof3 

7 

>d(1IT charge data in error loop 



,NFAC2,MFtC3 
30$ 



R1,R2 
30$ 



R3,!!4 
lOS 



30$: 



; 

;SET0P ACCDFl 

;Da TBE NDLTIPLV 

;IF TIGHT LOOP-OR-ERROH SET, THEN HkSS IH LOUP 

t una/ LIKE-CLOCK OFF, & FPS(FID=1/FHH=0) 

; 

;CET FPS/CC AFTER 

>GET FEC AFTER 

;GET RESDLT TO MGNORT 

> 

;(EXP'0.PR000CT) = (RCVD. PRODUCT) ?? 

;IF DISAGREE, ERROR 

; 

»(EXP-D. FPS/CC. AFTER) = (RCVD. FPS/CC. AFTER) ?? 
;IF DISAGREE, ERROR 

; 

;(EXP'D. FEC. AFTER) = (RCV'D.FEC.AFTER) ?? 

)BR IF ALL 3 MERE OK 

r 

;SIG»AL FPS/FEC/RESULT ERROR 



ERROR 111 

)"ECR/FCCR EXCEPTION+FCC ERR" 

; PRV.FPS = PREVIOUS FPS/CC, PRIOR ID EXEC. 

) E-FPS = EXP'O rpS/CC AFTER EXEC. 

) H-FPS = RCVD FPS/:c AFTER EXEC. 

) E-FEC = EXP-D HFP FEC.CODE AFTER EXEC (10=DVF/12=URF/J77=HONE) 

) R-FEC = RCV-D HFP ?EC.CO0E AFTER EXEC 

} HFP? ACO = OPERAND. A FOR MOLF, FROH ACOtSFI 

) HFPP ACl = OPERAND. B FOR NOLF, FROM AC1CDF3 

; EXPO AC2 = EXPECTED PRODUCT, FRON AC2CDF] 

> RCVO AC2 = RECEIVED 'ROOUCT, FRDN AC2CDF] 



rDP-11/60 FPll-E HIRDIflRS DIlGfOSTIC 
MrPCt.Pll 02-SEP-7T ITlSO 



Ntcni 30(1046} 02-SSP-7T 22141 PISE 163 

T67 KtPIT, SCR ( PCCl exnPtI9l/9PP(CC> COIOItlOIS 



SCQ 016$ 
SED 018S 



8SST 

85B8 
SSB9 
8590 
8591 
8592 
8S93 
8594 
8595 
8S9S 
8597 
8598 
8599 
8600 
8601 
B602 
8503 
8604 
8605 
9S0S 
8607 
8608 
8609 
8610 
8611 
8612 
8613 
8614 
B615 
8616 
B617 
8518 
8619 
8620 
8621 
8522 
8623 
8624 
8625 
9625 
8627 
8628 
8629 
8630 



026345 000732 



000200 
000000 
177400 



026350 
026356 



026364 
026372 



026400 
026406 



000010 
000012 
000377 



043047 
040200 



043041 
160200 



0430S5 
077600 



026414 
026422 



026430 
026436 



026444 
026452 



026460 
026466 



042051 
077600 



043043 
020200 



043057 
100200 



041053 
100200 



043050 
140200 



143056 
060000 



143042 
077600 



042046 
1776 00 



143054 
120000 



143040 
100200 



041044 
000200 



000377 
140200 



000010 
100000 



000018 
037200 



000377 
000000 



000012 
100000 



10$ 



;IBn 



000012 
040200 



000377 
000000 



\nniiiniimnimimiinniiiiiiiiiininniniiiimnininiiiii 
} 

% D*Tk FOR IBOTK TKSTI 

> 

X^200 >EXPIt saiPt.LEFT *UDI 

SO^OOOOOO/X »SIGI(S) 

Sl>100000/X >StSf(l) 

; 

EOPLO^IO >FEC.CaDK (10) FOR OTERFLOII 

Eapi.a«12 ' JFEC.COOE (12) FOR OfDERFI.011 

HOME =377 )S«FtOLT CODS FOR lOlE RRITTEI 

I — FPS.iEFORE— — FPS.IFTER -FEC *C0 »C1 «C2.EXPD- 

40St 043a40*-B01ll, 043040<'*B1000, NOIE, SOI201*Xr Sll201*Xr S1I201*X 



043040<'-e0001, 143040*'«1110, EOFLD, S1I301*X, SOI30a*X, S1IOOO»X 

043040*-B1101, 143040**80010, EGFLO, S0I377»X, S0I377*X, S0!175«X 

042040»-81001, O42040l'-I0110, NOIE, S0I377*X, S1I377*X, S0IOOO*X 

043a40»-B0011, 143040»-81100, EOFLQ, S0I101'X# S1I100*X, S1IOOO*X 

043040<'-Bllll, t43O40<'-BO000, EOFLO, S1I001*X, S1I001*X, SOI2ai*X 

041040»-B1011, 04ia40»-B0100, IIOIE, SlIOOl'X, S0I001*X, SOIOOO*X 



026474 177777 



-1 



;<DaiiE> 



tiinnininininiiiiiiiiiiuinniiiiiiiiiiHniiiiiiiiiiiiiiiuiiii 



POP-ll/SO PPll-E HiRDKlRE DIlGHaSTIC 
DQFPEH.PU 02-SEP-77 17:50 

6631 

B632 

8633 

3634 

8633 

8636 

8637 

8533 

6639 

8640 

8641 

SS42 

6643 

8644 

6515 

B646 

8647 

6648 

6649 

8650 

3531 

8652 

6653 

8654 

66S3 

8656 

8657 

B5S3 026476 000004 

8659 

8660 026500 012737 

8661 

3552 026506 104420 

B663 026512 104420 

8664 026516 104422 

8563 

6666 

8667 

8663 

6559 

8670 026524 005237 002640 

6671 026530 012700 002726 

8572 026534 012701 000004 

6673 026540 005020 

8674 026542 077102 

8675 

857S 026544 013700 002S50 

6677 026550 042700 177400 

B67B 026554 005001 

6679 026556 013702 002552 

8680 026562 042702 170000 

8681 026566 013703 002654 
8682 
R683 

8684 026572 006JOO 
6665 026574 103014 
B6B5 



NtCIll 30(1046) 02-SeP-77 22:41 P(GE 164 

T70 -Mpp- NtiRT. msra - Foicnoaii. test 



SEQ 0165 
3E3 0186 



»»tESt 
> 

; 
) 
; 
; 
; 
> 

> 

7 

; 
) 

7 

> 
; 
; 

; 
; 
f 
; 

TST70: 



026520 105037 002650 



70 



'HPP' HXINT. IISTR - FORCtlORtL TEST 



000012 001342 



002546 
002656 



THIS TEST PEPFORNS V FDICTIORtL CHECK OF THE FPll-E SPECIFIC 
RtlNTERtlCCE IBSTROCriDI "HPP', OR "HdlRTEMIICE PARTIAL PROOOCT". 

THE FOBCTIOI OF THIS INSTRDCIIDII IS tS FOLLOVS: 

mpoi xcc's; tco DUTPOI kc:'s: tci, tc2 

II IIIER<07:00> = FSPXDC1C0I<42:35> 
IUI0<27:00> - FSP10CXC01<30:03> 

21 tR<S9:00> - MIILIET.SUH(4IER,II»RD) 
SSPXOCACll = SSPlDCtCll 
ESPtOCtCll - E10J(ia<59:54>) 
FSPtDCACll = NIIETSl]l«57:23>|ZERDES<22:03> 

33 AR<S9:00> = NaLIET.SBH»[:tRRY{HIER,HtND) 
SSPXDCItC21 = SSPXDCXi:27 
ESPXDC»C;21 = EI0J(tR(59:54>) 
FSPADCtC23 :: HIETSDII*CkRRy<57:23>tZERaES<22:03> 

43 tLL RESULTS ARE IROEPEHDEIIT OF FPS F/D-KODS, AMD R/T-KODE. 
FPS CQRDITiail CODES ARE NOT CHARGED. 



Ma* |10.,$TII*ES 

OBLDAT ,IIFACO 
OBLDAT ,l|FACI 
RARFPS 

CLRB IIFAC0t2 

;*OATA LOOP EHTERS 9ERE* 
ISEHERATE HFAC6 = EXPECTED 



is: 


I«c 


DKLOOP 




NOV 


iHFAC6,B0 




HOV 


14, m 


11$: 


CLR 


(RO)* 




SOB 


Rl/US 




MOV 


l<FAC0»2,R0 




BIC 


#UB,R0 




CLR 


Rl 




HQV 


NrAC0»4,R2 




BIC 


1170000, R2 




4[iy 


HFAC0*6,R3 




;iiaLT 


LOOP 


125 : 


AS» 


RO 




8CC 


13S 



;0a 10. ITERATIOIIS OF THIS TEST 

; 

;4 HORDS OF RAHD3II DATA IN 4FAC0 
; ARO HFACl 

; GENERATE A RANDOM FPS IN SFPS 
> CKITH rER=0, FI0=1, FKM=03 
;SET NIER2(000) AT START 

; 

RSSOLT III HFP AC2 = HHEI(S*C) 

;BUMP CLOCK IN. A. LOOP COORT 

; 

JCLEAR MFAC6 TO START 

; 

; 

;NtER=MrAC0<42:35> 

; 

>MAND-n^(000000) 

;HAHD-H=0000|I1FACO<30j19> 

J 

;MAND-t. = l(''«C0<lR:03> 

? 

;'<IER-RITE-1, C-i!IT=LSB 
JBB IF L3a=0, «a ADD 



POP-lt/60 FPll-E HIRDVUE DtUlgsTIC 
DirPSI.Pll 02-SEP-T1 lltSO 



NtCTll 30(1«4») 02-SEP-T7 22<41 PtCE 16$ 
T7B 'NPP' lUXIT. IISTR - POICriOIlL TEST 



SEa 01S7 
SEa 0187 



gfi87 


026S7« 


060337 


002732 


868S 


026602 


005537 


002730 


8539 


0266 06 


005537 


002726 


8690 


026612 


060237 


002730 


8691 


026616 


005537 


002726 


8692 


026622 


060137 


002726 


8693 








8694 


026626 


005700 




8695 


026630 


001404 




8696 








8697 


026632 


006303 




8698 


026634 


006102 




8699 


026636 


006101 




8700 


026640 


0007S4 




8701 








8702 








8703 


026642 


012700 


000004 


8704 


026646 


006337 


002732 


8705 


026652 


006137 


002730 


8706 


0266S6 


006137 


002726 


8707 


026662 


077007 




8708 








8709 


026664 


013700 


002726 


8710 


026670 


104424 




8711 


026672 


072027 


000007 


8712 


026676 


042737 


177600 002726 


8713 


026704 


050037 


002726 


8714 








8715 


026710 


005737 


002656 


8716 


026714 


100404 




8717 


026716 


042737 


100000 002726 


8718 


026724 


000403 




8719 


026726 


052737 


100000 002726 


8720 


026734 






8721 








8722 


026734 


104406 




8723 








8724 








8725 


026736 


170127 


040200 


8726 


026742 


172437 


002646 


8727 


026746 


172537 


002652 


8728 


026752 


172637 


002656 


8729 








8730 


026756 


170137 


002610 


8731 


026762 


170005 




8732 


026764 


105737 


002645 


B733 


026770 


001374 




3734 








8735 


026772 


17U237 


002612 


8736 


026776 


170337 


002614 


8737 








8738 


027002 


170127 


040200 


8739 


027006 


012700 


002666 


8740 


027012 


174020 




8741 


027014 


174120 




8742 


027016 


174210 







kOO 


E3,IIF*C6*4 




AOC 


NrACS»2 




40C 


iirtcs^o 




ADD 


R2,IIF*C»*2 




IOC 


NPAC6*0 




(DO 


Rl.lirtCttO 


13$ s 


TST 


RO 




BEQ 


14$ 




4SL 


R3 




ftOL 


R2 




ROL 


Rl 




BR 


12$ 




>DOIE 


(.OOPIIE 


14St 


NDT 


14, SO 


15S: 


kSL 


HF1C6«4 



ROL llrtC6*2 

ROL NFaCttO 

SOB R0,15$ 



16$: 
17$: 



KOF 

EtOJ 

tSH 

BIC 

BIS 

TSt 

BNI 

BIC 

BR 

BIS 



HF>C6,R0 

#7,R0 

»-Cl77,IIF»C6 

R0,IIFtC6 

NFICUO 

16$ 

tSITlS,IIFtC6tO 

17$ 

«BIT15,NF1C6<'0 



-ERRDR-LOOP-EITERS-HERE- 



;lsb<i, add mmd to PAITIM. PRODOCT 

> 

; 

} t4S. BIT AODl 

t 

> 

} 

>DONE WgEN DIER = ZERO 
>BI( IF DDK 

; 

7 

>4e. BIT ASL OF HARD 

7 

7COITII0E 

> 

;PaT PRODDCT II NFAC6<S8:23> 

; 

t C48. BIT tSL 4 OF PRODDCT 
} TO ILICK »/ RFPl 

; 

7 

;FRtC<59:S4> IK R0<08:a3> 

;C«LC BFP EAOJ: RO=EAOJ[RO<B:3>1 

;alig> EXPOneiiT (left-7) 

;CLEAR Siei, EXP PaSITIORS 

;iNSERr EXPaReiiT 
; 

;TEST SIGI OP INITIAL AC2 

;BR IF A (U 

;I<ISERT A (0)=(+) 

7 

;IIISERT A (1) = (-) 

; 

;Da«T CHARGE DATA IH ERROR LOOP 



63$: 



LOFPS 
LOO 
1.00 
LDD 

LOFPS 
NPP 
TSTB 
BRE 

STFPS 
SIST 

LOFPS 

DDF 

STD 

STO 

STD 



#040200 
HFACSi-O.ACO 
NFAC0»4,AC1 
NFACU0,AC2 

srps 

LPIITE 
63$ 

FPS 
FEC 

1)040200 

«NFAC2,R0 

AC0,(R0)* 

AC1,(R0)> 

AC2,(R0) 



JHTR DISABLE, 0-HODE 
; INPUT DATA 
JPRELOAD OOTPBT AC'S 

; " 

? 

7L0AD THE FPS 

lEXECDTE RAINT IRSTR 

;IF TIGHT LOOP-al-BRSOR SET, IHER HAD: IN LOOP 

; NITH/ LINE-CLOCK OFF, S P?S(FID=1/FHM=0) 

7 

;SA»E FPS/FEC/FEA tFTER 

; 
; 

7INTR DISABLE, 0-HDDE 

; 

>NF»C2=HFP ACO (INP) 
;NFAC3=KFP ACl (OUT) (S) 
;NFAC4=HFP »C2 (OOT) (S*C) 



PDP-11/60 FPll-E HARDNARE DIAGNOSTIC 
0arPE«.?ll 02-SEP-77 17:50 



HACTll 
170 



8743 
8744 
8745 
B746 
8747 
87tB 
8749 
8750 
8751 
8752 
8753 
8754 
8755 
8755 
8757 
6758 
8799 
8760 
8751 
8752 
8753 
8764 
8763 
8765 
8767 
8768 
8769 
8770 
8771 
877i 
8773 
8774 
8775 
8775 
8777 
B778 
8779 
8780 
8781 
B782 
87R3 
8734 
87S5 
8786 
8787 
8788 
8789 
8790 
8791 
8792 
8793 
8794 
8795 
8796 
8797 
B798 



027020 104425 002S46 002666 
027026 001401 
027030 104010 



027032 023737 002612 002610 
027040 001401 
027042 104011 



027044 104425 002706 002726 
027052 001401 
027054 104012 



027056 105237 002650 
027062 001220 



30(1045) 02-SEP-77 22:41 PAGE 166 
'NPP' NtlNT. IISTR - FDICriOIAL TEST 



;>CBECK (ORIGINAL ACO) = (CBKRENT ACO) 

CNP64N ,NPAC0,NFAC2 ; 

BEQ .4-4 ;BR if ok 

ERROR 10 ;'NPP' ALTERED ACO CONTENTS 

> 
;*CRECK (FPS AFTER) = (FPS BEFORE) 
CNP FPS,$FPS ; 

BEO .♦4 ;BR IF QIC 

ERROR 11 JFPS VAS ALTERED 

) 
;*CHECK (RECEIVED S*C/NFAC4) = (EXPECTED S*C/NFAC6) 
CHP64N ,NFAC4,NFAC5 ; 

BEQ .*4 ;BR if EODAL 

ERROR 12 >NRONG NNET(S4^C) FROM UFP 

> 
;*LOQP OR (000) TO (377) VALOES IN NIER 
INCB NFAC0t2 ;BDNP NIER 

BNE 1$ JLODP FOR (000)-(377) 

; 



SEQ 016B 
SEO 0188 



027064 000004 

027066 012737 000012 001342 



71 'NNS' NAINT. IISTR - FUNCTIONAL TEST 

THIS TEST PERFORNS A FONCTIONAL CHECK QF THE FPll-E SPECIFIC 
NAINIENANCE INSIRDCTIOI "NNS", OR "NAINTENANCE II3RMALIZATI0N SHIFT". 

THE FDICTION OF THIS INSTRDCTION IS AS FOLLOHS: 

INPUT ACC'S: ACO OOTPOT ACC'S: ACl 

13 AR<59:35/03> = FSPADCAC03<S9:35/03> UNDER F/O, R/T MQOES 

23 AR<S9:00> = (R<59:00>-LSFT-2, VIA SHIFTER RIF 2 

33 SSPAOCACll - SSPAOCACll 

ESPADCAC17 = eA0J(tR<59:54» PLUS ESPADCACOl 

43 AR<59:00> = NORHK-SHIFT( AR<S9:0a> ) 

FSPADCAC13<59:35/03> = AR<59:35/03> UNDER F/O MODES 

5) FPS CONDITION CODES IRE NOT CHANGED. 

***************** 



SCOPE 

NOV flO.,$TIHES 



027074 
027100 
027104 



104420 
194420 
104422 



002646 
00265S 



OBLDAT ,HF»CO 
OBLDAT ,NFAC1 
RANFPS 



027106 103037 002646 



027112 003237 002640 



CLRB 



NFACO^O 



;D0 10. ITERATIONS OF THIS TEST 

> 

;4 WORDS OF RANDOM DATA IN MFACO 

; AND MFkCt 

;GENERATE a random FPS IN $FPS 

; CNITH FER=0, FID=l, FHM-0] 

JSEI FR«C<57:51>=(000) AT 3T5RT 



1$: 



;*DATA LOOP ENTERS HERE' 

;*CENERATE NFAC5 = EXPECTED RBSOIT IN HFP ACl = NQ^HKCAR) 

tic DKUOOP JBUNP CLOCK IN. ». LOOP COUNT 



PDP-ll/(a PPlI-£ StRDHRE DltGIDSTIC 
DarPEk.Pll 02-SEP-T1 17150 



NtCTll 30(1046) 02-SEP-7T 22141 PIGE 167 
T71 'MIS* miiT. IKSTR - rgiCtlOItU TEST 



sea 1)169 
SEa 0189 



8799 


027116 


012704 


002646 




NOT 


fur ICO, B4 


8800 


027122 


012400 






NOT 


(MHfRO 


BBOl 


027124 


012401 






NOT 


(■4)*,R1 


8802 


027126 


105737 


002610 




TSIB 


JPPS 


8803 


027132 


100403 






BNI 


11$ 


8804 


027134 


005002 






CLR 


R2 


8805 


027136 


005003 






CLR 


R3 


8806 


027140 


000402 






»t 


12$ 


8807 


027142 


012402 




USi 


NSV 


(R4)»,R2 


8808 


027144 


011403 






MOT 


(i4),R3 


8809 














8810 


027146 


012704 


000002 


12$ 1 


NOT 


t2,R4 


8811 


027152 


000241 






CLC 




8812 


027154 


032737 


000040 


002610 


BIT 


t>II05,$PPS 


8813 


027162 


001001 






BIE 


13$ 


8814 


027164 


000261 






SEC 




8815 














8816 


027166 


032737 


000200 


002610 13$: 


BIT 


tBII07,$PPS 


8817 


027174 


001402 






BEQ 


15$ 


8818 


027176 


005103 




14$l 


ROL 


R3 


8819 


027200 


006102 






ROL 


R2 


8820 


027202 


006101 




15$ > 


ROL 


Rl 


8821 


027204 


006100 






RQL 


RO 


8322 


027206 


000241 






etc 




8823 


027210 


077406 






SOB 


R4,14$ 


8824 














8825 


027212 


013737 


002646 


002716 


NOT 


Nr>co,Nrics 


8826 


027220 


010046 






ROT 


RO,-(SP) 


8827 


027222 


104424 






E4DJ 




8828 


027224 


072027 


000007 




4SH 


«7,R0 


8829 


027230 


060037 


002716 




too 


ROrNPlCS 


8830 
8831 
8832 


027234 


042737 


100177 


002716 


BIC 


fl0017T,NriCS 


027242 


012600 






HOT 


(SP)»,RO 


8833 


027244 


042700 


177000 




BIC 


»lTfOOO,RO 


8834 














8835 


027250 


032700 


000400 




BIT 


t81T08,R0 


8836 


027254 


001405 






SEO 


15$ 


8837 


027 256 


006200 






ISR 


RO 


8838 


027260 


006001 






RQR 


Rl 


8839 


027262 


006002 






R3I! 


R2 


8940 


027264 


005003 






ROR 


83 


8841 


027266 


000411 






BR 


18$ 


8342 














8343 


027270 


012704 


000004 


16$: 


HOT 


•4,1)4 


8344 


027274 


105700 




17$: 


TST8 


90 


8845 


027276 


100405 






BNI 


13$ 


8546 


027300 


006303 






«SL 


93 


8947 


027302 


00S102 






ROL 


R2 


8843 


027304 


006101 






ROL 


Rl 


8849 


027306 


006180 






ROL 


RO 


83^0 


027310 


077407 






SOB 


R4>17$ 


8951 














8952 


027312 


012704 


002716 


18$: 


NOT 


f!IFtC5,R4 


8353 


027316 


042700 


177600 




BIC 


»-C177,R0 


9354 


027322 


050024 






9IS 


R0,(«4)t 



;IIORD-It Cr,D3 

;IIORO-B CF,D] 

;r('0) OR D(>1) NODE 7 

IBR IF O-NODE 

;F-NaDE, 32. LOB tRB ZEROES 

; CIIORO-C,D] 

1 

)IIORD-C CD] 

;lfaRO-D CD] 

} 

;loop MICE 

isetop fdr troictte (fps05=1) 

jiest r/t bit 

;8r if trdbcite 

isetop for roobo (fpsos'o) 

;ose "bit" to prsserte c-bit 

;f(=0) or d(=i) node 7 

>br if f-ndde 

;D-liaDE ROOKO BIT IIISE8T 

; 

;F-NODE ROORD BIT IRSERT 

> 

;SBIFT ZEROES I> 

;IIIICE FOR 64. BIIS/LEFt-2 

} 

ICOPT ESPtOctCO] TO OOTPUT 

>S«VE FRtC 

;CtLC HFP EtDJ: R0'EtOJCR0<8:3>] 

;1LIGR TO EXP POSITIDB (LEFT-7> 

llOJDST OOTPUT EXP 

;ZtP SIEI, FRtC 

) 

;RESTaRE FRAC 

;CLEtR SIEN, E(P 

; 

;»R<59>=1 7 

J BR IF =0 

>BORNkLIZE/nTE-l 

} 

) 

1 

;tlD OOBE 

; 

;N<X OF LEFT-4 

;STOP WHEi kR<59:58>="01" 

IBR IF DOKE 

} 

} t64. Bir/LEFT-13 

I 

}llkX OF 4 TIHES 



ZAP SIGI, EXP 
INSERT FRXC, NORD-t 



PDP-U/60 FPll-E »lRD8tRE OltGNOSTIC 
03FPE«.?11 02-SEP-77 17:50 



NlCTll 30(1046) 02-SeP-77 22:41 PIGE 168 
T71 'ms' NtI8T. msTR - FONCriOlkL TEST 



SEO 0170 
SEO 0190 



8355 


027324 


010124 




8956 


0:27326 


105737 


002610 


B357 


027332 


100404 




B85R 


027334 


013702 


002662 


8859 


027340 


013703 


002664 


8360 


027344 


010224 




8961 


027346 


010314 




8862 








8863 


027350 


005737 


002656 


8864 


027354 


100003 




8965 


027356 


052737 


100000 002716 


8366 


027364 






8867 








8368 


027364 


104406 




8969 








8870 








8871 


027366 


170127 


040200 


8872 


027372 


172437 


002646 


8873 


027376 


172537 


002556 


8874 








8875 


027402 


170137 


002610 


8976 


027406 


170004 




8377 


027410 


105737 


002545 


8878 


027414 


001374 




8979 








8330 


027416 


170237 


002612 


8881 


027422 


170337 


002614 


8982 








8393 


027426 


170127 


040200 


899* 


027432 


012700 


002565 


8395 


027436 


174020 




8996 


027440 


174110 




8397 








8989 








8889 


027442 


104425 


002646 002666 


8990 


027450 


001401 




9891 


027452 


104010 




8B92 








8393 








8894 


027454 


023737 


002612 002610 


8995 


027462 


001401 




8896 


027464 


104011 




8997 








8399 








8899 


027466 


104425 


002716 002676 


8900 


027474 


001401 




8901 


027476 


104013 




8902 








8903 








8904 


027500 


105237 


002646 


8905 


027 504 


001202 




8905 








8907 








8909 








8909 








8910 









19$: 



20$: 



NO* 

ISTB 

BNI 

NOT 

NOT 

NO* 

NOV 

TST 
BPL 
BIS 



ERRPNI 

; 



Rl,(R4)<' 

$FPS 

19$ 

NFIC1M,R2 

NrilCl<'6,R3 

R2,(R4)» 

R3,(R4) 

NFtCl»0 

20 S 

fBItlS,NriC5«0 



;NaRD-8 

;F(=0) OR 0(^1) NODE 7 

;bii if 0-NODG 

;F-N0DE, 32. LOB SANE AS PRGT 

> 

MORD-C 

}NaRD-D 

;CSIGII-0 TO START] 

JIEST SIGN OF ORIS »C1 

;BR IP A (0) 

;iaSERT A (!)=(-) 



-ERROR-LOOP-gBTERS-HSRE- 



yOOBT CHABGE DATA IN ERROR LOOP 



63$: 



LDFPS 

LDO 

LDD 

LOFPS 
NNS 
TSTB 
BNE 

STEPS 
STSI 

LDFPS 
NOV 
STD 
STO 

;*CHECI[ 
CNP64N 

BEO 
ERROR 

J 'CHECK 
CNP 
8EQ 
ERROR 

;*CHECE 
CNP64N 
BEO 
ERROR 

J'LOOP F 

INCB 

BNE 



*040200 

NFACO*0,ACO 

NFACl>0,tCl 



LPTItE 
63$ 

FPS 
FEC 

#040200 
fNFAC2,l)0 
ti:0,(RO)» 
«C1,(R0> 



(ORISIBIL ACO) 

,NFAC0,HrAC2 

.*4 

10 



; 

JINTR DISABLE, D-NODE 

>I*POT DATA 

; PRELOAD ODTPOT AC'S 

; 

;LaAD TUB FPS 

;EXECDTe NAINT INST!! 

JIF IIEHT LOOP-aN-ERROR SET, THEN HANS IN LOOP 

) NITH/ LINE-CLOCK OFF, t. FPS(FlO-l/FNH=0) 

> 

;SATE FPS/FEC/FEk AFTER 

; 

;INTR DISABLE, O-NOOE 

; 

)NFAC2-HFP ACO (INP) 
;MFAC3:HFP ACl (OUT) (NORM) 

; 



ALTERED ACO CONTENTS 



(CORREBt ACO) 
1 

>BR IF OK 
)'NNS' 

; 

(FPS AFTER) = (FPS BEFORE) 
FPS,$FPS } 

•»4 JBR IF OK 

11 )FPS IAS ALTERED 

) 

(received narntca«]/>ifac3) = (expected n0rnkcar1/nfac5) 

,mfac5,nfac3 ) 

■*4 ;br if esdal 

13 ;H90NG NORMKCARI FROM HFP 

) 
OR FRAC<57:51> = (OOO) TO (377) 
HFACOtO 5SUNP FRACTION alls 

IS )L0OP FOR (000) 10 (377) 



)*IEST 72 
) 



-NAS- NAINT. IHSTR - FUNCTIONAL TEST 



PD?-ll/(0 rPll-e BIRDmiRK OUBiOStlC 
DQFPEl.Pll 02-SEP-T7 ITSSS 



B911 
8912 
S913 
B914 
891S 
891S 
8917 
8918 
8919 
8920 
8921 
8922 
B923 
8924 
8925 
892S 
8927 
8928 
8929 
8930 
8931 
8932 
8933 
8934 
8935 
8936 
8937 
8933 
893) 
8940 
8941 
8942 
8943 
8944 
3945 
S94S 
8947 
3943 
8949 
8950 
8951 
8952 
8953 
8954 
9955 
B95S 
8957 
895B 
8959 
8960 
896t 
8962 
8963 
8964 
3965 
9966 



027506 

027510 

027516 
027522 
027526 



CI00004 

(112737 

104420 
104420 
104422 



CVU 30(1046) 02-SEP-77 22t 41 PICE 169 
'HAS- NAIIf. IHSTR - FUlCtlQIlL TEST 

THIS TEST PERroMS • rUICrillllL CIKCt or TIE FPU-E SPECIFIC 
NtllTMtllCE IlSItaeilai "aiS'* or •MtllTEIUCE tLICINEIT SRIFT* 

IRC FORCTIOI OF TRIS IISIHCTIDI IS AS POLLIWSI 

IRPOT ACC'SI ACO ORTPOT ACC'S: ACl^ AC2 

1} AR<S9t00> 3 FSPA0CltCDl<59l00> 
ER<liO> s OOOOtESPAI>CAC03<5:0> 
SaiFT-CODE s PRE-SHIFT>ltESID8E-RaN( ER<5:0> ) 
CaSRTER<3:0> 2 PRE-SIIFr-aOaTIEIT-RONC ER<SlO> ) 
AR<59:00> 3 PRS-SRIFTERt AR<59l00> ) 

' 23 SSPAOCACU : SSPA0CAC13 

E5PADCAC13 • EADJ( Alt<99:54> > 
FSPADCACl]<S9t35/e3> < lR<S9s3S/03> OITDER F/D-HODES 

33 SSPADCAC2] = SSPADCAC2] 

ESPADttC2] = IRCREIICII-t:oaRTER-(IRTIL-OVERFLail(l-6) 
FSPA0CAC2] c FSPADCAC23 

41 FPS CORDITIOR CODES ARE NOT CHARCED. 



SER 0171 
SEa 0191 



ST723 SCOPE 



000012 001342 



002646 
002656 



tlO.,$TIIIS 



027530 042737 017600 002646 



027536 
027542 
027550 
027556 
027564 
027572 

027600 
027604 
027610 
027614 
027616 



027622 
027624 
027630 



005237 
013737 
013737 
013737 
013737 
042737 

013701 
072127 
042701 
005000 
071027 



005200 
072027 
050037 



002640 

002656 002726 

002660 002730 

002662 002732 

002664 002734 

077600 002726 

002646 
177771 
177700 



000007 
002726 



15! 



OBLOAT ,8FAC0 
DBLDAT ,HFAC1 
RARFPS 

BIG t017600,NFAC0'»» 

;*DATA LOOP EITERS BERE* 
;C£RERATE HFICS = SAPECTEO 
;GEHeRATE RFAC6 = EIPECTED 



IRC 


OKLOOP 


RDV 


IIFICl»0,liFAC6»0 


NOV 


NFAC1-»2,NFAC64'2 


NOT 


NFACU4,HFAC6»4 


HOT 


NFAC1»6,RFAC6»6 


BIC 


f077600,RFAC6t0 


NOT 


NFACOt-OfRl 


ISH 


»-7,»l 


BIC 


|-C77,R1 


CLB 


RO 


DIT 


tll.,RO 



jROsODOT, 0-5. 
tRl^REK, 0-10. 
lie RO 
ASH «7,R0 
BIS ROrRFACei-O 



027634 005201 



lie 



Rl 



;00 10. irERAIIORS OF THIS TEST 

} 

;4 VORDS OF RAIDaO DATA III MFACO 

; AHD HFACl 

;GE»ERATE A RARDOM FPS IR $FPS 

; tHITH FER=0, FID=1, PMH=:0] 

;SET 6 LSB OF EJCP TO tOO) TO START 

» 

RSSOLT IN HFP ICl =: SHIFTED ACO 
RESDLT IR HFP AC2 = CRTR 

IBOHP CLOCK IH.l.LOOP COURT 

i 

;FRAC PART OF EXPEC AC2 SAKE, 

> ORLY EXP OIFF 

> 

;ZAP EXP 



>GET ACO RORD-A 

;SRIFT EXP RITE-7 

;«SE 6 LSB ONLY 

;ZAP ROB 

>FORII IRTCEXP/11.3 
(ID CRTR) 
(TO SHIFTER) 

;CRTR I« RANCE I. -6. 

)ALICI TO EXP (LEFT-7> 

;IRSERT IRTO EXPTED AC2 

) 

;SHIFTER, RARGE l.-Il. 



POP-U/60 FPll-E HARDRARE DIAGNOSTIC 
DaFPEA.Pll 02-SEP-77 17:50 



RtOll 30(1046) 02-SEP-77 22:41 PAGE 170 
T72 'HAS- MAIRT. IRSTR - FRRCTIORAL TEST 



SEQ 0172 

sea 0192 



8967 


027635 


012700 


002646 


RDV 


|HFACO,RO 


8969 


027642 


012002 




NOV 


(R0)<',R2 


9959 


027644 


012003 




NOV 


(R0)t,R3 


9970 


027646 


012004 




ROV 


(R0)*,R4 


8971 


027550 


011005 




^a¥ 


(RO),RS 


9972 


027652 


042702 


177600 


8IC 


t-C177,R2 


99T3 


027656 


052702 


000200 


ais 


tBIT0T,R2 


8974 


027662 


006202 




lis: ASR 


R2 


8975 


027664 


006003 




ROP 


R3 


8975 


027665 


00S004 




ROR 


R4 


8977 


027670 


006005 




ROR 


R5 


8978 


027672 


077105 




SOB 


RlfllS 


8979 












8990 








;<R2:r5> is the adj 


8991 


027674 


010200 




NOV 


R2,R0 


8982 


027676 


104424 




EADJ 




8993 


027700 


072027 


000007 


ASH 


17, RO 


8984 


027704 


050002 




BIS 


R0,R2 


8985 












8986 


027706 


005737 


002652 


TST 


NFAC0»4 


898; 


027712 


1Q04O3 




8NI 


12$ 


8998 


027714 


042702 


100000 


BIC 


#BIT15,R2 


8999 


027720 


000402 




8R 


13$ 


8990 
6991 


027722 


052702 


100000 


12$: BIS 


«3IT15,R2 


8992 


027726 


105737 


002610 


13$: TSTB 


SFPS 


8993 


027732 


100404 




BNI 


14$ 


8994 


027734 


0137 04 


002656 


NOV 


NFAC0»10,R4 


8995 


027740 


013705 


902660 


NOT 


NFAC0»12,RS 


8996 












8997 


027744 


012700 


002716 


14$: HOT 


fNFACS,Ra 


8999 


027750 


010220 




NOT 


R2,(R0)* 


8999 


027752 


010320 




ND» 


R3,(R0}> 


9000 


027754 


010420 




NOT 


R4,(R0)> 


9001 
9002 
9003 


027756 


010510 




NOV 


R5,(R0) 


027760 


104406 




ERRPRT 




9004 










——poana^r nna 


9005 








f « 


— — tHKUK— LUUP" 


9006 


027762 


170127 


040200 


LDFPS 


1040200 


9007 


027766 


172437 


002646 


LOD 


HPACOi-O^ACO 


9008 


027772 


17 2537 


002652 


LOO 


NFAC0+4,AC1 


9009 


027776 


172637 


00 2656 


LOD 


NPAC1«0,AC2 


9010 












9011 


030002 


170137 


002610 


LDFPS 


SPPS 


9012 


030006 


170007 




63$: NAS 




9013 


030010 


105737 


002645 


TSTB 


LPTITE 


9014 


030014 


001374 




BRE 


63$ 


9015 












9016 


030016 


170237 


002612 


STFPS 


FPS 


9017 
901B 
9019 


030022 


170337 


002S14 


STST 


PEC 


030026 


170127 


040200 


LDFPS 


1040200 


9020 


030032 


012700 


002666 


nav 


#NFAC2,R0 


9021 


030036 


174020 




SID 


Ai:0,(RO>» 


9022 


030040 


174120 




SID 


ACl.tRO)!- 



»GET 64. BIT IRPBT # 

) 

> 

} 

;ZAP SIGN, EXP 

;IRSERT HIDOEH BIT 

) 

>64. BIT SHIFT RIGHT, 

; DEPEHOIRG OPDI COORT 

; 

>THE COURT 

; 

rTED ACO 

;COPY AR<S9:54> 

>CALC HFP EADJ; R0=EADJCR0<8:3>3 

JSHIFT TO EXP (LeFT-7) 

;ARD IRSERT IRTO RDRO-A 

; 

;6ET SIGR OF ORIGINAL ACl 
;BR IF A (1) 
;INSERT A (0> = (4^> 

; 

JIHSERT A (1)=(-) 

7 

)F(=0) DR D(=l) NODE 7 

I BR IF D-400E 

;F-H0DE, KEEP ORIGINAL 

; 32. LOB 

; 
> 

;EXPEC ACl, WORO-A 
;«ORD-B 

;vaRO-c 
;hord-d 

J 

:DORT CHARGE DATA IN ERROR LOOP 



;IRTR DISABLE, D-NQDE 
;INPDT DATA 
)PRELaAO OUTPUT AC'S 

; " 

7 

;load the FPS 

7EXECDTE NtlRI tRSTR 

JIF TIGHT LOOP-OR-ERPOR SET, THEN HANG IN LOOP 

; RIIH/ LINE-CLOCK OFF, i. FPS(FI0=l/rNN=0) 

J 

7SAVE FPS/FEC/FEA AFTER 



;INTR DISABLE, O-NOOE 



;NFAC2=HrP ICO (INP) 
;MFAC3=HrP ACl (OUT) (SHIFT) 



PDP-U/SO rPll-G giROVtRE DIlGlaSTIC 
DOPPEt.Pll a3-SEP-77 17<50 



Item 30(10«6> 02-SKP-17 22i41 PtGC 171 
T72 -II4S- tHUr. IISTB - FHCTIOIkL TEST 



SEO 0173 
SE4 0193 



9023 


030042 


174210 






9024 










9025 










9026 


030044 


104425 


002646 


002666 


9027 


030052 


001401 






9028 


030054 


104010 






9029 










9030 










9031 


030056 


023737 


002612 


002610 


9032 


030064 


001401 






9033 


030066 


104011 






9034 










9035 










9036 


030070 


10442S 


002716 


002676 


9037 


030076 


001401 






9039 


030100 


104014 






9039 










9040 










9041 


030102 


104425 


002726 


002706 


9042 


030110 


001401 






9043 


030112 


104015 






9044 










9045 










9046 


030114 


062737 


000200 


002646 


9047 


030122 


032737 


017600 


002646 


904B 


030130 


001202 






9049 










9050 










9051 










9052 










9053 










9054 










9055 










9056 










9057 










9058 


030132 


000004 






9059 


0301J4 


005037 


001342 




9060 


030140 


005037 


001214 




9061 










9062 


030144 


005037 


177546 




9063 










9064 


030150 


012700 


014907 




9065 


030154 


076600 


000352 




9066 










9067 


030160 


000137 


030400 




9063 










90S9 










9070 










9071 











SID tC2,(R0) ;lir»C4=r!PP »C2 (OPT) t»XP=CMT») 

} 
)*CaECI (DRICIIIL ICO) ss (CORREKT >C0) 
CIIP64II ,NFlC0,NrtC2 ; 

BEQ .>« )»» It Of. 

ERROR 10 fnkS' ALTERED ICO COITEItS 

; 

>*eaECK (FPS tFTEIi) • (Prs IIFORE} 

CUP PP8,SrP3 } 

BEB .*4 ;BR IF OE 

ERROR It ;FPS UtS tLTEREO 

; 

J'CHECS (RECEITED SBIFT/MrtCS) = (gXPECIED SHIFT/HFItCS) 

CNP64N ,IIFtC5,lirtC3 ; 

BEO .»* >BR IF EaOIL 

ERROR 14 }Wa*e ILICK-SHIFT FROM HFP 

; 

;*CHECE (RECEIVED CITR/IIFtC4> = (EXPECTED CIITR/HFtC6) 

CHP64II ,NFtC6,KPtC4 ; 

BEQ .*4 ;BR IF EQOtL 

ERROR IS ;HRDNG CRTR-tMCR FROM HFP 

> 

>*LOOP OR 6 LSB OF EXPOBBBT = (00) TO (77) 
100 ta00200,NF4CO»0 }«l»? EXPOIERT BT 1 

BIT |017600,IIF4CO<'0 ;TEST 6 LS8 

BIG IS ;t.DOP FOR (00) TO (77) 

; 
) 

|*TEST 73 ...EXIT TO EOF... 

TST73t SCOPE 

CLR SH4ES >K IIEBiTIOIIS OF THIS "TEST" 

CLR SERFLE ;lfO ERRORS EITBER 

; 

CLR DlllLC JICILL CLOCK 

; 

no* f014S07,R0 )I»IT: /J»M/TR»«/GR/PS/FL»G/1(HIHI/HFP/ 

NED ,iiiiiT ;ua IT 

; 

JNP SEOP ;Da«E 

} 



POP-ll/60 FPII-G HlRDHtRE DIAGNOSTIC 
DaPPES.Pll 02-SEP-77 17:50 



NlCYll 30(1046) 02-SEP-77 
ERD OF P«SS RODTHS 



22141 PAGE 172 



StQ 0174 
SEa 0194 



9072 








9073 








9074 








907i 








9076 








9077 








907S 








9079 


030400 






9080 


030400 


000004 




9031 








90B2 


030402 


032777 


002000 1S0644 


9083 


030410 


001002 




90B4 


030412 


104401 


001346 


9035 


030416 






90!'6 


030416 


005037 


001212 


9087 


030422 


005037 


001342 


9088 


030426 


005237 


001364 


9089 


030432 


042737 


100000 001364 


9090 


030440 


005327 




9091 


030442 


000001 




9092 


030444 


003013 




9093 


030446 


012737 




9094 


030450 


000001 




9095 


030452 


030442 




9096 


030454 


013700 


000042 


9097 


030460 


001405 




9098 


030462 


000005 




9099 


030464 


004710 




9100 


030466 


000240 




9101 


030470 


000240 




9102 


030472 


000240 




9103 


030474 






9104 


030474 


000137 




9105 


030476 


003722 





.SBTTL END OF PASS RODTIliE 



)*IICREIICIIT THE PASS NDNBER (SPASS) 

;*IF iHERES A Nomioe GO TO II 

;*IF THERE IS«'T JUMP TO REKPAS 



SEOP: 



64$: 



Seopct: 
$eiidct: 

$GEI42: 

$eidad: 

SOOAGf: 
SRIIAO: 



BIT 
BiE 
ITPE 

CLR 

CLR 

IRC 

BIC 

DEC 

.KORD 

BCT 

NO? 

.HOXD 

SEOPCI 

NOT 

BED 

RESET 

JSR 

I3P 

■ OP 

RDP 

JHP 

.VORD 



IsaiOfSsai) 

64S 

,$BELL 

SISIIH 

SIIHES 

SPASS 

tlOOOOO, SPASS 

(PC)* 

1 

SDOAGI 

(PC)»,g(PC)» 

1 

S|42,R0 
$00151 

Pi:,(RO) 



8(PC)* 

levPAs 



;FAKE DOT LAST TEST 

>IS JELL Oil ERROR SET 1 
JIES, 10 BELL 01 PASS EKO 

>eLse omG the bell 
» 

;;ZERO IBS TEST BOMBER 
;;EERO THE lONBER OF ITERATIONS 
DHCREMem THE PASS IOi<8ER 
;>DOR'I ALLOU A REG. RDMBER 
}>L0aP7 

;»IES 

>>RE$TORE CODflER 



;|GET MONITOR ADDRESS 
>>BRAIICH IF 10 MOIIITOR 
>;CLEAR THE HOKLD 
);eO TO MOIITOR 
))SATE ROOM 

>»ro» 

DACril 



):REIDRR 



021637 002632 
001033 



005337 
002040 



023737 
101026 



010637 
011637 
016637 
017637 



105737 
001001 



002636 



002640 002642 



002772 
002766 

000002 002770 
000000 002774 



PDP-11/60 FPll-E RtROVlBJE OltCIOSTIC 
DOFPEi.Pll 02-SEP-77 1TS50 



9106 
9107 
OtOB 
9109 
9110 
9111 

9112 030500 

9113 030504 
9114 

9115 

9116 030506 

9117 030SI2 
9119 

9119 

9120 030514 

9121 030522 
9122 

9123 

9124 030524 

9125 030530 

9126 030534 

9127 030542 
9128 

9129 

9130 030550 

9131 030554 
9132 

9133 
9134 
9135 
9136 
9137 
9138 
9139 

9140 030560 

9141 030564 

9142 030566 

9143 030572 
9144 

9145 030574 

9146 030600 

9147 030606 
9149 030614 
9149 

9150 
9151 
9152 
9153 
9154 

9155 030616 

9156 030622 

9157 030626 
9159 

9159 030634 

9160 030640 
9161 



HtCTll 30(1046) 02-SKP-77 
KTIRtOPT SIRIICK RDUTIIES 



22t41 PIGE 173 



SEO 017S 
SEa 0195 



.HTIL IITESROPT StMICt ROITIISS 



.SBTTL 



.Mll-L LIRE CLOCI IITERRO?! SERflCE ROOTIIE 



DVllLt: CNP 

ORE 



($P),DRLOPC 
2$ 



>S*MC RETDRR PC U LEAST 2 
DEC SVCRIR 
SEE 4$ 

)StllE RETDRR PC | TINES IR 1 RDR 



>SME RETDRI PC RS LIST TIHE 7 
)BR IP ROT 

TINES IR k ROR ... 

ICDDRT IROTRER TINE 

>BR ir CODRTEO DORR RSa'D « OP NtlCHES 



CRP 
SRI 



ORLaOPrDROLOP 
3$ 



KHECK IF HDRE CDDRT CMReEO FRDR BePORE 
}1ES, SO RE'RE ROT HURG, IR I LDOP IRSTEtO 



JELSE tSSDNE PROC IS HURC TRIflRG TO T»LE TO PPll-E ... 

NOV SP,OLOSP >CEI OLD: SP/PC/PS 

NDT (SP),aLDPC } 

HOI 2(SP),OL0PS } 

NOT »a(SP),PPIRSt JSET THE OPFERDIRC IRSTROCTIOR 



»S1NE RETDRR PC ( TIRES IR 
TSTB DRPLIG 
BRE 1$ 



RON ... «RD RDRG CDDRT ORCHtRGED 
;TEST eSCtPE ERABLE FLtG 
;BR if ESCAPE ERABLED 



030556 104024 



ERROR 24 ;»PRDCESSaR HORG" ERROR QTHERRISE 

;*PRac lORG: LIRE clock tinedot* 

; IRSTR. 3 THE OFFERDIRG IRSTRDCTIOR 

; OLD-SP : SP AFTER TRAP TO LIRE CLOCK RODTIRE 

> OLD-PC = PC BEFORE TRAP, POIRTS AT OFFERDIRG IRSTRDCTIOR 

; OLD-PS : PS BEFORE TRAP 



005737 032534 

001403 

013716 002634 

000402 

011637 002632 

013737 003000 

013737 002640 
000002 



010637 002772 

011637 002766 

016637 000002 

105737 002523 
001411 



15: 



2$: 
002636 3$: 
DD2642 

4$: 



TST 

SEQ 
NOV 
BR 

NOV 
NOV 
RQV 
RTI 



DIESCP 

2$ 

0RESCP,(SP> 

35 

(SP),0«LOPC 

D»ICRT,DRCRTR 

ORLaOP^DROLOP 



>ESCAPE ADDRESS PRESERT ? 

;IF ZERO, RO 

>ELSE DSE AS REV RETURR PC 

; 

;GeT RER LAST OLD PC 
; RESET CODHTER 
;reset loop CDORT 
;ARD RETDRR 



.SBTTL 



..FPP IRTERROPT SERVICE RODTIRE 



FPPILT: NOV 

NOV 
NOV 

TSTB 
BEO 



SPrOLDSP 

(SP),OLDPC 

2(SP),aLDPS 

RDPPIE 
FPPRFP 



JGET OLO: SP/PC/PS 

; 
; 

JlS^OK ID EXEC FP IRSIR / 03=0ORT DO IT 
;BR if 10 ROT EXECDTE FP IRSTR 



PDP-IUSO ?Pll-E HARDVARE DIAGNOSTIC 
09FPEA.P11 02-SEP-77 17:50 



RACni 30(1046) 02-5EP-77 22:41 
...FPP IRTERRDPT SERVICE RODTIRE 



SEQ 0176 
SSa 0!96 



9162 


030642 


170237 


002612 


9163 


030646 


170337 


002614 


9164 








9165 


030652 


105737 


002622 


9165 


030656 


001040 




9167 








9168 


030660 


104001 




9169 








9170 








9171 








9172 








9173 








9174 








9175 








9176 


030662 


000436 




9177 








9178 


030664 


010046 




9179 


030666 


010146 




9190 








91fll 








9182 


030670 


076600 


000144 


9183 


030674 


010001 




9134 


030676 


075600 


000036 


9185 


030702 


042700 


000377 


9186 


030706 


042701 


177400 


91B7 


030712 


OJOOOl 




9188 


030714 


010137 


002612 


9189 








9190 








9191 


030720 


076600 


000076 


9192 


030724 


01.0037 


002S16 


9193 


030730 


076600 


000036 


9194 


030734 


042700 


177400 


9195 


030740 


010037 


002614 


9196 








919J 


030744 


012601 




9198 


030746 


012600 




9199 








9200 


030750 


105737 


002622 


9201 


030754 


001001 




9202 








9203 


030756 


104002 




9204 








9 205 








9206 








9207 








9208 








9209 








9210 








9211 








9212 


030760 


105037 


002522 


9213 


030764 


005737 


002620 


9214 


030770 


001402 




9215 


030772 


013716 


O02S20 


9216 


030776 


000002 




9217 









STFPS 
SIST 



TSTB 
BRE 



FPS 
PEC 



FPTPDK 
FPPRTI 



;aK, GET FPS STATUS RQRD 
; AND FEC, ARD FEA, TOO 



JlSiTRAP IS OK / OS=TRAP IS AR ERROR 
;BR IF TO IGRORE TRAP 



ERROR 01 

>''OHEXPECIE0 FPP TRAP TO (244)" 

> -FPS— = FPS AFTER TRAP 
; -FEC— = FEC AFTER TRAP 

> -PEA— = PEA AFTER TRAP 

> OLD-SP = BR SP AFTER TRAP 

; OLD-PC = BN PC AFTER TRAP (RETDRR PC) 

; OLD-PS = BR PS BEFDRE/AT-TIME-OF TRAP 

BR FPPRTI ;tND CORTIRUE 



;SIGRAL ILLECAL/DREXPECTED FPP TRAP 



FPPRFP: NOV 

NOV 



RO,-(SP) 
R1,-(SP) 



)SA«E RO, Rl 



;*SINOLATE "STFPS FPS" OSIRS 'NED' IRSTRDCTIOR 



NED 
NOV 
RED 
BIC 
BIC 
BIS 
NOV 



,RFLAG 
ROrRl 

,RFec 

«LB,RO 
*DB,R1 
R0,R1 
R1,FPS 



;R0 = FLAGS#rPS<07:00> 

;SAVE 

;R0 = FPS<15:08>tFEC 

;FPS<15l08> LEFT 

>FPS<07:00> LEFT 

>FPS<15:00> LEFT 

; STORE IT 



;*SINOLATE "STST PEC" DSIRS -RED' IRSTRDCTIOR 



RED 
NOV 
NED 
BIC 
NOV 

RQV 
NOV 

TSTB 

BRE 



,RPeA 

RO,FEA 
,RFEC 
#DB,RO 
RO,FEC 

(SP)»,R1 
(SP)«,RO 

FPtPOK 
FPPRTI 



;R0 = PEA 
; STORE IT 

;ro 2 Fpsci5:08>|pec 
;fec, get krole bite 

; STORE IT 
;RESTDRE RO, Rl 

; 

>1S=TRAP IS OK / 0S=TRAP IS AN ERROR 
;BR IF TO IGROPE TRAP 



ERROR 02 

;"nREXPECtED FPP TRAP TO (244)" 

; -FPS— = FPS AFTER TRAP 

I -FEC— = FEC AFTER TRAP 

} -FEA— = PEA AFTER TRAP 

; OLD-SP = BR SP AFTER TRAP 

; OLD-PC = BN PC AFTER TRAP (RETURR PC) 

; OLD-PS = BN PS BEFDRE/AT-TIHE-OF TRAP 



;SIGRAL ILLECAL/DREXPECTED FPP TRAP, KB FP EXEC 



FPPRTI: CLRB 
1ST 
BEQ 
ROV 

FPPEHD: RTI 



FPT»[)I 
FPESCP 
FPPERD 
FPESCP, (SP) 



>CLEAR TRAP FLAG, IR CASE 0' SDaSEQUEMt TRAPS 

;ESCAPE ADDRESS EXIST 7 

;IK ZERO, KO 

;GEI ESCAPE ADOR FOR FP TRAP 

;CaNTIMUE, RECOVER AT LASI TRAP l)NL¥ 



PDP-11/60 rril-g HtRO«tRE DltSlaSTtC 
D8FPE».Pll 02-SEP-77 17:50 



KtCIU 30(104!) 02-SEP-77 22t41 

...rrp iiiinwT siivici rmiiie 



SEQ 0177 

sea 0197 



9318 
9IU 








9220 








9221 








9222 








9223 








9224 


031000 


010637 


002772 


922S 


031004 


011637 


002766 


9226 


031010 


016637 


000002 002770 


9227 








9228 


031016 


032737 


000200 177766 


9229 


031024 


001002 




9230 








9231 


031026 


104003 




9232 








9233 








92J4 








9235 








9236 








9237 








9239 


031030 


000002 




9239 








9240 


031032 


005237 


002630 


9241 


031036 


105737 


002625 


9242 


031042 


001002 




9243 








9244 


031044 


104003 




9243 








9246 








9247 








9249 








9249 








9250 








9251 


031046 


000002 




9252 








9253 


031050 


010046 




9254 


0310S2 


076600 


000144 


9255 


031056 


052700 


100000 


9256 


031062 


076600 


000344 


9257 


031066 


012600 




9258 








9259 


031070 


005737 


002626 


9260 


031074 


001402 




9261 


031076 


013716 


002626 


9252 


031102 


000002 




9263 








9264 








9265 








9255 








9267 








9258 








9259 


031104 


010637 


002772 


9270 


031110 


011637 


002766 


9271 


031114 


016637 


000002 002770 


9272 








9273 


031122 


104005 





.SITTL 
TRPOOII NO* 

not 

NOT 

Bit 
BIE 



.IRlP-TD-4 IITERRVPT SSRflCE ROITIIC 



SP^OLOSP 

(SP),DLaPC 

2(SP),DL0PS 

ttin7,ei>aERR 

DBRK04 

03 



;GET OtSt SP/PC/PS 

I 
t 

>TR1P DIE TO k UBREtlC? 
)BS IF TES 

>SONK OTHER ERROR 



;«HEZPECIED TRlP-T0-(4)' 

J CPDERR < CPO ERROR REEISTER, AFTER TR4P 

t NBNERR : NEIIDRI ERROR REGISTER, IFTER TRIP 

; OlD-SP < BN SP AFTER TRIP 

) OLD-PC - BN PC AFTER TRIP (RETDRR PC} 

> OLD-PS : BN PS BEFORE/AT-TINE-OF TRAP 

RTi ;aid cditinue hhere left off 



0BRK04t IRC 
TSTB 
8RE 



ogciTR 

OBTPOI 

dbrroe 



;bdnp dbrk codrter 

}1S^0BRK IS OR / OS^OBRK AR ERROR 

;br if ok 
;sigral error 



ERROR 03 

>*giE«PECTED TRAP-Ta-(4)* 

; CPOERR - CPO ERROR REGISTER, AFTER TRAP 

; HENERR s NKNORT ERROR REGISTER, AFTER TRAP 

> OLD-SP < BR SP APIER TRAP 

; OLD-PC < BN PC AFTER TRAP (REIORR PC) 

> OLD-PS 3 BN PS BEFORE/AT-TINE-OF TR«P 

RTI ;ard cortirde hhgre left off 



UBREQC NOT 
NED 
BIS 
NED 
NOT 

TST 

BEO 

NOT 

10$> RTI 



RO,-(SP) 

,RFLAG 
>BIT15,I)0 
,ilFLAG 
(SP)*,RO 

09SSCP 

10$ 

VB8SCP,(3P) 



;KESET FLAG<8>, DBRK ERABLG 

> 
I 

I 

;escape address eiist ? 
;br if rot 

;ELSE RETORR TO IT 

;ard continue huere left off 



71***** 

•SBTTL 



...TRAP-TO-10 IITERROPI SSRTICE ROUTINE 



TRPOlOl NOT 
NOT 
NOT 



SP,aLDSP 

(SP),OLDPC 

2CSP),0LDPS 



»GET OLD: SP/PC/PS 
) 

; 



;FaRCE AN ERROR 



PDP-ll/SO PPll-E HtRDNARE DIAGNOSTIC NACTll 30(1046) 02-SEP-77 22:41 PAGE 176 
09FPEA.P11 02-SEP-77 17:50 ...TRtP-TQ-lO INTER80PT SERTICE ROUTINE 



SEQ 0178 
SE3 019't 



9^74 
9275 
9276 
9277 
927B 
9279 
9230 
9231 
9292 
9283 
9^34 
9285 
9286 
9217 
9288 
9289 
9290 
9291 
9292 
9293 
9294 
9275 
9296 
9297 
9298 
9299 
9300 



031124 000002 



;'UNeAPECTED TRAP-IO-(IO)* 

) CPOERR - CPD ERROR REGISTER, AFTER TRAP 

) MENGRR - NENORT ERROR REGISTER, AFTER TRAP 

; OLD-SP - SN SP AFTER TRAP 

; OLD-PC = BN PC AFTER TRAP (RETURN PC) 

I OLD-PS = BN PS BEFORE/AT-TINE-OF TRAP 

RTI nND CONTINUE NHERE LEFT 



.SBTTL ...NENORT/CACHE PARITT ERROR INTERRUPT SERVICE ROUTINE 



031126 
031132 
031136 



010637 
011637 
016637 



002772 
002766 
000002 002770 



TRP114: MOV 

NOT 
NOT 



SPrOLDSP 

(SP),aLDPC 

2(SP),0LDPS 



031144 104004 



031146 000002 



>CET OLD: SP/PC/PS 

» 

)SI6RAL ERROR 



ERROR 04 

)"ONEXPECTE0 TRAP-tO-(114)" 

; CPUERR = CPU ERROR REGISTER, AFTER TRAP 

> NENERR : NENORT ERROR REGISTER, AFTER TRAP 

> QLD-SP = BN SP AFTER TRAP 

; OLO-PC : BN PC AFTER TRAP (RETORN PC) 

» OLD-PS = BN PS BEFORE/AT-TINE-OF TRAP 
RTI >AND CONTINUE HHERE LEFT OFF 



PDP-11/60 rPll-E atRDVtllE DUGIOSTtC 
OBFPEl.Pll O^-SEP-TT ITsSO 



9301 
9302 
9303 
9304 
9305 
9306 
9307 
930B 
9309 
9310 
9311 
9312 
9313 
9314 
9315 
9316 
9317 
9318 
9319 
9320 
9321 
9322 
9323 
9324 
9325 

9326 031150 

9327 031152 
932B 031156 

9329 031162 

9330 031156 

9331 031172 

9332 031176 

9333 031202 

9334 031204 

9335 031210 

9336 031214 
93J7 031216 
9338 

9339 
9340 
9341 
9342 
9343 
9344 
9345 
9346 
9347 
9348 
9349 
9350 
9351 
9352 

9353 031220 

9354 031222 

9355 031226 
9356 



CI10046 
004737 
113700 
072027 
042700 
013746 
042716 
052600 
032700 
010037 
CI12600 
000002 



031276 
001364 
000005 
177437 
031376 
170360 

040000 
002610 



010446 

017604 000002 

000411 



PDP-11/60 !'P11-E HAPOVtRE OI«GIIOSTIC 
OJFPSA.Pll 02-SSP-77 17:50 



9357 


031230 


010446 




9358 


031232 


017604 


000002 


9359 








9360 








9361 


031236 


00 4737 


031276 


9352 


031242 


013724 


031374 


9363 


031246 


013724 


031376 


9364 








9355 


031252 


004737 


031276 


9366 


031256 


013724 


031376 


9367 


031262 


013724 


031374 


9353 








9369 


031266 


012604 




9370 


031270 


062716 


000002 


9371 


031274 


000002 




9372 








9373 








9374 








9375 








9376 








9377 








9378 








9379 








9380 








9381 








9382 








9383 








9384 


031276 






9385 


031276 


010045 




9386 


031300 


010146 




9387 


031302 


010246 




9388 


031304 


013700 


031376 


9389 


031310 


013701 


031374 


9390 


031314 


012702 


177771 


9391 


031320 


006300 




9392 


031322 


006101 




9393 


031324 


005202 




9394 


031326 


001374 




9395 


031330 


063700 


031376 


9396 


031334 


005501 




9397 


031336 


063701 


031374 


9393 


031342 


062700 


001057 


9399 


031346 


005501 




9400 


031350 


062701 


047401 


9401 


031354 


010037 


031376 


9402 


031360 


01D137 


031374 


9403 


03136 4 


012602 




9404 


031366 


012601 




9405 


031370 


012600 




9406 


031372 


000207 




9407 


031374 


176543 




9403 


031376 


123456 




9409 








9410 








9411 








9412 









MCTll 30(1046} 02-SEP-77 22:41 Piel 177 

IIISC. SOPPOBT SSBKQUTIIES 

.MITl mSC. SOPPOIT SBllOaTIIES ■ 



SEQ 0179 
SEa 0199 



>>* 



...RtiDoii 'rps* sotRasTiic (tmrps) 

eElEKtTES t PSEODO-RUDM PPS 1U.0K II 'SFPS' 
CtLlED BTt MIPPS 



BITS or rPS GEIERHTED «S POLLOVS: 



BIT PCI ftLOE 



BIT PCI VALOE 



15 
14 
13 
12 
11 
10 
09 
OB 



FER 
PID 







riPT RtlDON<ll> 

FID RllOal<10> 

PIT RtlDaR<09> 

rtC R»IOOI<OB> 



07 
06 
05 
04 
03 
02 
01 
00 



FO 

FL 

FT 

PNM 

Fl 

PZ 

F? 

PC 



$PISS<2> 
$P1SS<1> 

$PtSS<0> 


RltND0)«03> 
RUDOI«02> 
R«RDail<01> 
R1IDDH<00> 



$8IFPS: NOV 
JSR 
NOVB 
»SR 
SIC 
NOV 
BIC 
BIS 
3IS 
HOT 
NOT 
RII 



RO,-CSP) 

PC,SRtlD 

$P«SS,RO 

t5,R0 

•-C34O,R0 

$LDIiUI,-(5P) 

1170360, (SP) 

(SP>«,RO 

i>lrl4,R0 

RO,$FPS 

(SP)«,RO 



;StTt RO 

;RIH0DX BITS 

;SET <FD,FL,FT>=$P1SS<2:0> 

; 

> 

JRIIDOH BITS 
)CLE*R UIDSED 
INGRCE 
>FID«l 
) STORE II 
7 RESTORE RO 
;1>D RETDRN 



.5BITL 
»* 

;• 
;* 
>* 
>* 
;• 
;• 

SsicL: 



.RAIDON FLOITIIG POUT OtTt SUBRODTIRES (OBLDAT, SGLDAT) 

GERERATES RAIOON IBNBER DPERIIDS FOR DATA 

CALLED BT: DBLDAI ;4 lORDS 

AOOR(DESTIIArial) 
OR 

SCLOAI }J lOROS 

AODRCDESTIIATIOI} 



MOV 
NOV 
BR 



R4,-(SP) 
e2(SP),S4 

RAIID2 



;S>VE R4 

;R4 = AODR(DEST) 

;GET 2 RDRDS 



NACTll 30(1046) 02-SEP-77 22:41 PAGE 17B 

...RAIDON FLDATIRG POIKT DATA SBBROOttlES (DBLDAI, SGLDAT) 

;StvE R4 

;R4 - AODR(DEST) 

;SET 4 ilORDS 



SQ 0180 
SEQ 0200 



$oobl: 


NOV 
NOV 


R4,-(SP) 
I2(5P),R4 




JSR 
NOV 
NOV 


PC,SRAIID 

$HI«U«,(R4)t 

$U0«UN,(R4)» 


RARD2: 


JSR 
NOV 
NOV 


pc,;rand 

$LailUN,(R4)* 
$HIIIUN,(R4)» 




NOV 
ADD 
RTI 


(SP)«,R4 
12, (SP) 



;GET 2 lORDS 

;d-node ndrd "a" 
;d-nqde hdrd "B" 

;i:et 2 VORDS 

;D-NGDE HORD "C" / F-MODE KQHD "A" 
;D-HaDE KDRD "D" / F-MODE HORD "B" 

;REST0RE R4 

;8dnp retori 
;aiid retorn 



.SBTTL RAKDOH lONBER GENERATOR RQOTtHE 



;*THIS ROOTINE IS A OODBLE PRECISION PSEODO RAIOON NUN9ER GENERATOR 

;*IITB A RANGE OF TO 2«'33)-l. 

;*CALL: 

)* JSR PCSRAiD ;;i:all tre routine 

;• RETORN ;>RETnRN HERE TaE RANDOM 

>* ;>N01BER NILL 9E IN 

>* );$HIIDN,$LaNilN 



;;POSH RO ON STACK 
;)POSR Rl ON STACK 
7>P0SH R2 OR STAGE 

;;SEr RO iith lon 

;)SEI Rl HITN HIGH 
>)SET SHIFT CQDNT 
)>SHIPT RO LEFT AND 
;>RaTATE CARRY INTO Rl Aao 
;KBECE FOR DONE 
>)CONTINUE SHIFT LOOP 
)>ADO NUNBER to NAEE X 129 
;;PR3PaGATE CARRY 
;)AOD NDH8ER TO NAKE X 129 
>>AD) LOW CONSTANT 

;;PRaP0GATE carry 
>;ADD HIGH CONSTANT 
WSAVE RO 
;)SAVE Rl 

;;POP stack into r2 
;»pap stack into ri 

>)P0? stack into RO 
;;RSrURN 



);*•**»«**«****•*•••«****«•**•««»*••*••»***•***•••«••*•«»»•*•»»»* 



$RAND: 








NOV 


RO,-(SP) 




NOV 


R1,-(SP) 




NOV 


R2,-(SP) 




NOV 


$l.ONDN,R0 




NOV 


$8IN0N,R1 




NOV 


»-7,R2 


IS: 


ASL 


RO 




ROL 


Rl 




INC 


R2 




BNE 


IS 




ADD 


$La*DN,RO 




ADC 


Rl 




ADD 


SHIN0N,R1 




ADD 


11057, RO 




ADC 


Rl 




ADD 


147401, Rl 




NOV 


R0,$LOI0H 




NOV 


Rl.SHINON 




NOV 


(SP)»,R2 




NOT 


(SP)*,R1 




MOV 


(SP)f,RO 




RTS 


PC 


SHINUH: 


■ NORD 


176543 


SLOnoh: 


.HORD 


123456 



rOP-11/iO rpll-e HtROVARK diagiosiic 
DarPSA.Pll 02-SEP-7T 17:50 
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...IIITIU.IZE Hrp/VFP, FPs/rec/rE» (ZiPiirp, ztPMPP) 



set OlBl 
SE9 0201 



9«13 
9414 








.»»tTt 


...IIITIUIZE HFP/KFF, 


FPS/FSC/FEA (ZAPIFP, ZAPIFP) 


9415 








>* 


IRIS ROnniE GIFES THE 


FPll- 


E A "FPP(IIII)" tfIA OCDI] 


9416 








»* 


AID lUSO SBtS: FECI 3771 




9417 








>• 




FEA=(177777) 




9418 








>* 




FPS=(040000) 


FER=0,PW=1,F«H=0 


9419 








>• 










9420 








>* 


AID EXITS HITH llfP CIIABLED 


CfLABS'l] tr CALLED »IA "lAPIPP", 


9421 








>* 


OR EIITS JflTB HFP DISABLED 


CFLACS^aJ ir CALLED IIA 'ZAPIFP', 


9422 








I* 


CSP/rPf 


' COISTAtirs ARE 


ILSa RESTORED 


9423 








>• 










9424 








}' 


CALLED 


BT: ZAPHFP 




JDDIT, AID EIABLE HFP 01 EXIT 


9425 








}* 










9426 








}• 


OR 








9427 








>* 










9428 








;* 




ZAPNFP 




;D0IT/ aid disable BFP 01 EXIT 


9429 








>» 










9430 


















9431 


031400 


010046 




Szpvfp: 


NDf 


RO,-tSP) 




;SA«E RO 


9432 


031402 


005046 






CLR 


-(SP) 




;FLAC<5>=0, FOR DISABLE HFP 


9433 


031404 


000403 






BR 


SZPXFP 




; 


9434 


031406 


010046 




SZPHPP: 


IDV 


RO,-(SP) 




;SA>E RO 


9435 


031410 


012746 


010000 




ROT 


f0100aO,-(SP) 




>FLAG<5>=1, FOR EIABLE HFP 


943S 
















} 


9437 


031414 


012700 


004000 


$zpxff: 


NOI 


#004000, RO 




;OISABLE BFP, CSP IIVALIO, DISABLE UBR[(BH) 


9438 


031420 


076600 


000344 




RED 


,ilFI.AC 




; IITO FLAGS 


9439 
















; 


9440 


031424 


012700 


177777 




Nai 


#177777, RO 




;ALL [JBES 


9441 


031430 


076600 


000236 




NED 


,»FEC 




X377) -> FEC 


9442 


031434 


170127 


040000 




Lorps 


#040000 




>IFP EXEC, FER=0, FID=1, FNM=0 


9443 


031440 


076600 


000276 




NED 


,ilFEA 




;(177777) -> FEA 


9444 


031444 


076600 


000266 




NED 


,VFPA 




;(177777) -> FPA 


9445 
















; 


9446 


031450 


012700 


000001 




NOV 


#000001,10 




;SELECT FPP(IIIT) 


9447 


031454 


076600 


000352 




NED 


,»iRir 




;EXEC BN HIT ROOTIIE 


9448 
















; 


9449 


031460 


076600 


000144 




NED 


,RFLAG 




;FIAGS -> RO 


9450 


031464 


052500 






SIS 


(SP)*,R0 




jElABLE/DIStBLE HFP, FLAC<S> 


9451 


031466 


076600 


000344 




NED 


,RFLAC 




JIRITE BACK 


9452 
















} 


9453 


031472 


012600 






NDf 


(SP)t,RO 




;REST[)RE do 


9454 


031474 


000002 






Rri 






jAID retori 


9455 


















9456 


















9457 








>>***** 






»•*••• 




9458 


















9459 








.SBTTL 


...lORNALIZtTIOR CODIT 


GEIERATION SOBRODTINE (EADJ) 


9460 


















9451 








>* 


SEIERATES *EADJ* (ALOE 


OF HF 


?P USING R0<08:03> = «R<59:54> 


9462 
9463 








>* 
>* 
>* 


RESDLT, 


II RAISE fl / ■ 


-4, RETURIED II RO 


9464 








CALLED 


B1: BAOJ 




;EXEC SD9R RO IR / RO DOT 


9465 








J« 










9466 


















9467 


031476 


010446 




SEADJ: 


NOV 


R4,-(SP) 




;SATE R3, R4 


9468 


031500 


010346 






NO* 


R3,-(SP) 




7 



POP-11/60 FPH-E HARDIARE DIAGNOSTIC 
OaFPEH.Pll 02-SEP-77 17:50 
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...lORNALIZATIOl COONt GEIERATION SDIRDUTIRE (EADJ) 



SEO 0132 
sea 0202 



9469 
















; 


9470 


031502 


012704 


031526 




NOT 


#EAOJT-2,R4 




>ADDR(EADJ TABLE) 


illl 


031506 


003724 




8$: 


TST 


(R4)t 




;8UNP PAST PREV EADJ VALUF 


9472 


031510 


012403 






M0» 


(R4)»,R3 




;GET BIT HORKIIS 01, FROH TABLE 


9473 


031512 


001402 






BES 


10$ 




;IF ALL ZERO, DONE 


9474 


031514 


030300 






BIT 


R3,R0 




;IEST THIS BIT OF PATTERN 


9475 


031516 


001773 






BED 


8$ 




JBR IF ZERO, 10 IRV lEXT L3B 


9475 


031520 


011400 




10$: 


NOV 


(R4),R0 




;H0IZERD, get CURREIT EADJ VALUE 


9477 
















f 


9478 


031522 


012603 






NOT 


(SP)»,R3 




JRESTBRE R3, R4 


9479 


031524 


012604 






Hor 


(SP)t,R4 




; 


94B0 
9491 


031526 


000002 






RTI 






;and retori 


9482 








1 




BIT OF EADJ 


BIT 3F 




9483 








} 




RO fALOE 


AR 




9484 








> 










9485 


0315 30 


000400 


OOOOOl 


EIDJT: 


.lORD 


81X08, +1 


}AR<59> 


=-1- 


9486 


031534 


000200 


000000 




.lORO 


BII07, 


;AR<58> 


="1" 


9487 


031540 


OOOIOO 


177777 




.lORD 


BII06, -I 


>AR<57> 


I" I" 


9488 


031544 


000040 


177776 




.lORD 


BITOS, -2 


>IR<56> 


="1" 


94R9 


031550 


000020 


177775 




.NOKD 


8IT04, -3 


;ar<55> 


="1» 


9490 


031554 


000010 


177774 




.lORO 


BIT03, -4 


7tR<54> 


-..!■ 


9491 
9492 


031560 


000000 


177774 




.iORD 


0, -4 


)lR<i9: 


54>="000000", MORKX OVERFLJH 


9493 


















9494 








,,..».. 


(«••***•« 








9495 


















9496 
94 97 








.SBTTL 


...FRACTION ADJOSTNEIt 


ROOTIIE 


(FIXFRA) 


9490 








>• 


INSERTS 


;, OSIIG "EADJ" 


VALUE IR 


CURREIT EXPONENT, BITS 


9499 








>* 


<S9:58> 


' OF FRACTION. 


OTHER JITS DF DATA IORD ARE ZEROED. 


9500 








J* 


IN THE 


CASE IHEI FR>C<59>:1, FRAC<SB> IS OIOETERNIIED. 


9501 
9502 








>• 
>• 


(SINCE 


EADJ SEES OILT 


HIGHEST BIT). II THIS CASE, FRAC<59>:=0. 


9503 








;* 


CALLED 


BY; FIXFRA 




;EXEC SUBR 


9504 
9505 








;* 
J* 




AODR(DATA) 


JPOIRT TO HI IORD FP DATA 


9506 








J* 




EADJ sisa 


FHACC59 


:58> 


9507 








J* 




*1 (0) 






9508 


"10" 


CFORCE FRAC<58>="0"] 


9509 








}• 




(0) 


"01" 




9510 








>• 




ELSE (0) 


"00" 




9511 


















9512 


031564 


010046 




$F1XFR: 


NOV 


RO,-tSP) 




;SAVE RO-Rl 


9513 


031566 


010146 






NOV 


R1,-(SP} 




; 


9514 


031570 


017601 


000004 




NOV 


84(SP),B1 




;Rl:AODR(yGPD-A) 


9515 


031574 


011100 






NOV 


(R1>,R0 




;RO:NaRD-A 


9516. 


031576 


032700 


077400 




BIT 


#077400, RO 




>E»DJ=(0) 00 (1) 7 


9517 


031502 


001005 






BITE 


1$ 




;BR IF NEITHER 


9518 


031604 


042700 


177400 




BIC 


|-C377,R0 




;ZAP SIGN, EXP 


9519 


031610 


062700 


000200 




ADD 


#81107, RO 




>FORN FRAC<59:58> 


9520 


031614 


000402 






BR 


2S 




;OQNE 


9521 


031616 


042700 


177600 


IS: 


BIC 


l(-C177,R0 




;FPAC<59:S8>="00" 


9522 


031622 


010011 




25: 


NCiV 


R0,(II1) 




;ST3RE HE! FRAC HI NORD 


9523 


031624 


012631 






NOV 


(SP)»,R1 




; RESTORE RO-Rl 


9524 


031626 


012600 






NOV 


(SP)»,PO 




? 
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oarPEt.pii 02-SEP-77 17J50 ...rKicTio* MMOSTMEaT aaoTiiE (rixriiM 



SES 0183 
SEa 02D3 



9525 031630 1)62716 000002 

9526 031634 000002 
9527 

9528 
9529 



too 

RTI 



f2r(SP) 



;rlX RSTOtI tDORtSS 
)MD REtOM 



»' 



PDP-11/60 RPll-E HAROIItRE DliSMStlC 
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9530 






9531 






9532 






9533 






9534 






9535 






9536 






9537 






953U 






9539 






9540 






9541 






9542 






9543 






9544 






9545 






9546 






9547 






9548 






9549 


031636 


010046 


9550 


031640 


010146 


9551 


031642 


010246 


95S2 


031644 


010346 


9553 


031646 


010446 


9554 


031650 


016600 000012 


9555 


031654 


013004 


95SS 


031656 


000410 


9557 






9558 


031660 


010046 


9559 


031662 


010146 


9560 


031664 


010246 


9561 


031666 


010346 


9562 


031670 


010446 


9553 


031672 


016600 000912 


9564 


031676 


012004 


9565 






9566 


031700 


011003 


9567 


031702 


010346 


9568 


031704 


012300 


9569 


031706 


012301 


9570 


031710 


012302 


9571 


031712 


011303 


9572 


031714 


005704 


9573 


031716 


100427 


9574 


031720 


O014S7 


9575 






9576 






9577 






957B 


031722 


020427 000100 


9579 


031776 


002402 


9580 


031730 


005000 


9581 


031732 


000447 


9582 


031734 


162704 000020 


9583 


031740 


002405 


9584 


0317 42 


010100 


9585 


031744 


010201 



H»Cril 30(1046) 02-SEP-77 22S41 P«SE 132 
64. BIT ARITBXETIC/LOGICAL FDICTIDR aaBRODTIIies 

-SOTTL 64. Bit tRIIHIIEIIC/LQSlCXI. FOICTIOI SD8R00TIHGS 



5EQ 0134 

SM 03G4 



»»" 



;• 
>* 
J* 
J* 
;» 
)• 
»• 
>• 
)• 
)• 
)* 



$tS64N: NOV 
NOV 
NOV 
NOV 
HDV 
NOV 
HOV 
BR 

$tS64I: HDV 

NOT 

<iav 

HOI 

NOV 
HO* 
HDV 

$*S64: NOV 
NOV 
KOV 
MOV 

MOV 
1ST 
BNI 

BBQ 



..64. BIT •ISHC" RaOTIlE (ASB64I, ltSli64l*) 



THIS RODTIIIE DPERITES OR S4. flITS OP HEMORV D«T» TO SIHUUTE 
THE "iSHC" IRSTROCIIOI. RDRtS TgE SINE »»», EICCEPT THE 
PSH COIDITIOI CODES JIRE HOT SET. 



CALLED BT: 



ASIie4l( 

tDDR(CaOIf) 

AODR(OlTt) 

ASH64I 

CODfT 

AODR(DATA> 



5S: 



6S: 



)* = 

CMP 

BLT 

CLP 

BR 

SOB 

BUT 

mi 

MOV 



HO,-(SP) 

Rl,-(SP) 

«2,-(SP) 

R3,-(SP) 

R4,-(SP) 

12(SP),R0 

»(R0)<',R4 

StS64 

RO,-(SP) 

R1»-(SP) 

R2,-(SP) 

R3,-(SP) 

R4,-(SP) 

12(SP),R0 

(Ra)«,R4 

(R0>,R3 

R3,-(SP) 

(R3)*,R0 

(R3)<',R1 

(R3)>,R2 

(R3)/R3 

R4 

lOS 

30$ 



USFT 

R4,|S4. 

6$ 

RO 

215 

«16.,R4 
7$ 

R1,R0 

R2,ai 



;EXEC tSRC 

)COOII/ tLEFT / -RITE 

;64. BITS OF DATt 

;EXEC tSHC 

)CDD*T IS IR NEXT VORO 

)DATA POUTER 



)SAVE 8a-R4 



;PaiRT AT ADD8(C0URT) 

;GET R4-caoaT 
;caRT 

;SAVE R0-R4 

t 
i 
1 
} 

JPDIRT AT THE COURT 
JBET R4=C0Ulir 

»PD1«T R3 AT DATA 

)SAVE RESULT PTR FOR LATER 

;GET first 16. BITS 

)NeXT 16. 

;IIEXT 16. 

;last 16. 

;TEST COUNT 
;<0 - RITE 
;=0 - DONE 
;>0 - LEFT 



;SHIFt LEFT >= 64. ? 
)BR IF LEFT 1.-6J. BITS 
;>=64. SITS, 
; RESULT IS ALL ZERO 
)D0 16. BIT ASL-S FIRST 

)16. BIT ASL 

; KITH BROTE FORCE DATA MOVE 



POP-U/SO PPll-E HIROltRB OltBRDSTIC 
DQrPEt.Pll 02-SEP-77 17150 



MCTii 3g(ie4S) o]-8ep-7T »>4i mt isa 

...64. SIT •kSK' ROOtllE <ASB64I, UII64II} 



SES DIBS 
SEH 020S 



95S6 


031746 


010302 


9SS7 


031750 


005003 


958B 


031752 


000770 


9599 


031754 


062704 000020 


9590 


031760 


001437 


9S91 


031762 


006303 


9592 


031764 


006102 


9593 


031766 


006101 


9594 


031770 


006100 


9595 


031772 


005304 


9596 


031774 


000771 


9597 






9598 






9599 


031776 


020427 177700 


9600 


032002 


003421 


9S01 


032004 


062704 000020 


9602 


032010 


003005 


9603 


032012 


010203 


9604 


032014 


010102 


9605 


032016 


010001 


9606 


032020 


006700 


9607 


032022 


000770 


9608 


032024 


162704 000020 


9609 


032030 


001413 


9610 


032032 


006200 


9611 


032034 


006001 


9612 


032036 


006002 


9S13 


032040 


006003 


9S14 


032042 


005204 


9615 


032044 


000771 


9416 






9617 


032046 


005700 


9518 


032050 


005700 


9619 


032052 


006701 


9620 


032054 


006702 


9621 


032056 


005703 


9622 






9623 






9624 


032060 


012604 


9625 


032062 


010024 


9625 


032064 


010124 


9627 


032066 


010224 


9628 


032070 


010314 


9o29 


032072 


012604 


9o30 


032074 


012603 


9631 


032076 


012602 


9632 


032100 


012601 


9633 


032102 


012600 


9634 


032104 


062716 000004 


9635 


032110 


000002 


9635 






9637 






9638 






9639 






9640 






9641 









iiiir 


R3,R2 




CLR 


R3 




BR 


6$ 


7$8 


IDO 


|1«.,R4 


as: 


BGQ 


30$ 




ISl 


H3 




ROL 


R2 




ROL 


Rl 




ROL 


RO 




DEC 


R4 




BR 


BS 




}- = 


RITE 


10$: 


CUP 


R4,»-64. 




BLE 


20$ 


IWJ 


too 


*1S.,R4 




BCT 


12S 




MOT 


R2,R3 




NOf 


R1,R2 




NOT 


R0,R1 




SXT 


RO 




BR 


US 


12SS 


SDB 


»16.,R4 


135: 


BEQ 


30$ 




tSR 


RO 




ROR 


Rl 




RDR 


R2 




ROR 


R3 




IBC 


R4 




BR 


13$ 


20$; 


TST 


RO 




SXT 


RO 


21S: 


SKI 


Rl 




SIT 


R2 




SIT 


R3 




;oavE 


, STORE MSVER 


30$: 


N3V 


<SP)>,R4 




llllT 


R0,(R4)» 




HOI 


R1,(R4)* 




mi 


»2,CR4)» 




MOI 


R3,(R4) 




KOf 


(SP)»,R4 




HOF 


{SP)*,R3 




not 


(SP)»,R2 




N3V 


(SP>»,R1 




MOV 


(SP>*,R0 




ADD 


»4,(3P) 




RTl 





t snirt II ZEROS 
;iGtii 

;FIX COIIT 

}DOIIE VHEI COaiT^O 

; 

71. BIT ASL 

> al 64. D»Tt BITS 

} 

>tIMIIST COOIIT 

ItGAII 



;SBirT RITE >x 64. BITS 7 
;BR IP >63. BIT SaiFT 
;D0 16. BIT ASR'S FIRST 

116. BIT ISR WITB 

; BROTE FORCE DATA MOVE 

; 

; SHIFT IB SIGK 

;«E4IR 

>FII COOIT 

>DO«E VBEII CODRI'O 

} 

;l. BIT tSR OF 

; 64. 04IA BITS 

} 

}tDJDST COPRT 

IkSklU 

JTEST BIT<15> 

>I«D PROPOetTE TBROUGHOIIT 

7THE BHOLE TMIHG 

} 

; 



; RETRIEVE RESVLT PTR 
; STORE 
; 64. 
} BITS 

; 

;RESTORE REGISTERS 

7 

> 

; 
; 

;ril REIDRI kOORESS 
;klfD RETURI 



.SBTTL ...64. BIT 'SOB* RaDIIlE (SU364N) 



POP-11/50 PPll-E nuROUlRE OIIGNOSTIC 
OaPP«:«.?ll 02-SEP-77 17:50 



ll«CTIl 30(1046) 02-SEP-77 22:41 P»GE 184 
...64. BIT "SUB" RgOTIBE (SIB64N) 



SEQ 0186 

sea 0206 



96 42 








;* 


THIS RODTINE QPERtTES OB 64. 


BITS OF MEMORT DATA TO SIHDLITC 


9643 








J* 


THE "SOB" IISTRUCTIaa. IQRIS THE StME «?» EXCEPT THE 


9644 








;* 


PSK COIDiriOl CODES ARE BOT 


SET. 


9645 








»• 








9646 








;* 


CILLED 


BV: SaB64M 


lEXeC SDB 


9647 








>* 




•DDR(SRC) 


; SOURCE DATA AOOR 


96 48 








;* 




AODR(DST> 


>0ESTINAT10N DATA ADDR 


9649 








J* 








96i0 
















9651 


032112 


010046 




$SB64N: 


: NOV 


RO,-(SP} 


>SAVE RO-Rl 


9652 


03 2114 


010146 






NOV 


R1,-(SP) 


; 


9653 


032116 


015601 


000004 




MOV 


4(SP),Rl 


;PaiNT II AODR(SRC} 


9654 


032122 


012100 






MOV 


(R1)4',R0 


;POIIT RO AT SRC DATA 


9655 
9656 


032124 


011101 






MOV 


(RI),R1 


;POINT Rl AT DST DATA 


9557 


032126 


052700 


000006 




ADD 


!H,M 


)CS33 


96 58 


032132 


062701 


000006 




ADO 


•6/Rl 


;CD33 


9659 


032136 


161011 






SOB 


CR0),(R1) 


)D3=(D3)-(S3) 


9650 


032140 


005641 






sac 


-(Rl) 


JD2=(D2)-(C) 


96 51 


032142 


005641 






SBC 


-(Rl) 


)D1=(D1)-(C) 


96 5 2 


032144 


005641 






SBC 


-CRD 


JD0=(D0)-(C) 


9663 


032146 


062701 


000004 




ADD 


*4,R1 


)C021 


9664 


032152 


164011 






SOB 


-tRO),(Rl) 


;02=(D2)-(S2) 


9655 


032154 


005641 






SBC 


-(Rl) 


;D1=(D1)-(C) 


9666 


032156 


005641 






sec 


-(Rl) 


;003(D0)-{C) 


9657 


032150 


062701 


000002 




ADD 


12, Rl 


71013 


9658 


032164 


164011 






SOB 


-(RO),(Rl) 


)D1=(D1)-(S1) 


9669 


032166 


005641 






SBC 


-(Rl) 


;00=(00)-(C) 


9670 
9671 


032170 


IS4011 






SDB 


-(ao),(Ri) 


;oo=(DO)-(so) 


9672 










;DaiE, 


RESTORE REGISTERS ABO 


RETDRN 


9673 


032172 


012601 






MOV 


(SP)»,R1 


; RESTORE RO-Rl 


9674 


032174 


012600 






NOV 


(SP)»,RO 


> 

;FIX RETDRN ADDRESS 


9675 


032176 


062716 


000004 




ADD 


t4,(SP) 


9675 
9677 


032202 


000002 






RTI 




?AND RETURN 


9678 
















96 79 








,,..... 




r**** •*•*•*****•***••• 




961)0 
















96 '11 
9582 








-SBTTL 


...MULTIPLE BDRD COMPARISOR 


ROOTINES (CMP64M, CMP32M, CMPUM 


961J 








;* 


THESE ROUTINES COMPARE 2 MULTIPLE NORD VALOES QM AM 


96^4 








;• 


EaOAL/IOTEJUkl. BASIS, SETTIN 


; THE CDROiriON COOES TO 


96 'is 








>• 


REFLECT 


' THE RESULT. 




9616 








>* 








9617 
9618 
9639 
95 )0 
9611 








;• 


CtLLGD 


BV: CMP"** 


;CDMPARE 








;* 




AOOR(SRC) 


;1SI OPERAND 








»• 




AODRCDST) 


)2ND OPERAND 








>* 
>• 




BSa/SRE XXX 


;tesi resolt 


96 92 
















96)3 

96 M 


032204 
032212 


113737 
000406 


002610 002624 


SCMPVD: 


MOVB 
Bll 


SFP3,FPLEKF 
SCMPX 


J$FPS-F0 SPECIFIES 2/4 KOROS 


9695 


032214 


105037 


002624 


SCMP2K: 


CLRB 


FPLENF 


;FDBCE F0=0 


9696 


032220 


000403 






BR 


SCHPX 


J 


9697 


032222 


112737 


177777 002624 


$CI1P4H: 


MOVB 


»-l,FPLEBF 


;porce fd=i 



PDP-11/tO rPll-B HtRDHlRE DtlBIOStlC 
OqFPEJt.PIl 02-SEP-77 17SS0 



969B 
9699 
9700 
9701 
9702 
9703 
9704 
9705 
97 OS 
9707 
9708 
9709 
9710 
9711 
9712 
9713 
9714 
9715 
9716 
9717 
9719 
9719 
9720 
9721 
9722 
9723 
9724 
9725 
972S 
9727 
9728 



032230 010046 

032232 O10I46 

032234 OIS600 000004 

032240 012001 

032242 011000 

032244 0427SS DO0017 000005 

032252 022021 

0322S4 001014 

032256 022021 

032260 001012 

032262 105737 002624 

032266 100004 

032270 022021 

032272 001005 

032274 021011 

032276 001003 

032300 052765 000004 000006 

032306 0126O1 

032310 012600 

032312 0S2716 

032316 000002 



000004 



HkCYll 30(1046) 02-SKP-77 22:41 PICE 185 

...MOLtlPLE linRO CONPiRISOl RaDTIIES (CNP64M, CIIP32II, CNPIXII) 



;StIC RO/ Rl 

; 

;retori PC 

>IODR(SRC> 
)M)D>(DST) 

}ZtP RETORI CC FOR Z^O 

;aoRO-t 
}M ir oirr 

><ORD-B 
}BR ir DIFF 

)F(s«) OR D(3l) MODE ? 
;BR IF F-NODE 

;liaRD-c 
>BR IF OIPF 
XORO-D 
;BR if DIFF 

;SET Z:l FOR EOOtL 
;RESI0RE RO, Rl 

;FIX RETORR ADDRESS 
;tEO RETBRI 



>>' 



SEQ 01B7 
SE3 0207 



SCWX: 


HO* 


IO,-WP> 
R1#-($P) 




Noir 
wov 

not 


4(3P),R0 
(RO)t,Rl ' 
(RO),RO 




BIC 


tl7,StSP) 




CIP 
BIE 
CUP 
BIE 


(R0)«,(R1) 
lOJ 

(R0)»,(R1) 
10$ 




tsw 

BPL 


FPLSIF 
9$ 




CMP 
BiE 
CRP 
BIE 


(R0)t,(Rl) 
10$ 

(RO),(Rt) 
lOS 


9$: 
10$: 


BIS 

HOT 
NOV 
»0D 
RTI 


t4,S(SP> 
(SP)*,R1 
(SP)»,RO 
t4,(SP) 



POP-11/50 PPll-E UlROIIRE OltGIOSTIC 
DQFPEA.Pll 02-SEP-77 17:50 



97 29 








9730 








9731 








9732 








9733 








9734 








9735 








973S 








9737 








9739 








9739 








97 40 








9741 








9742 








9743 








9744 








9745 








9745 


032320 






9747 








9748 


032320 


105037 


002645 


9749 








9750 


032324 


105037 


002625 


9751 


032330 


005037 


002626 


9752 


032334 


076600 


000144 


9753 


032340 


042700 


100000 


9754 


032344 


076600 


000344 


9755 








9756 


032350 


005037 


002620 


9757 


032354 


105037 


002622 


9758 








9759 


032360 


105037 


002644 


9760 


032364 


005037 


002634 


97S1 


032370 


005037 


002632 


9762 


032374 


005037 


002640 


9763 


032400 


005037 


002642 


97S4 


032404 


012737 


000006 002636 


9765 


032412 


012737 


000006 003000 


9766 








9757 


032420 


105737 


002623 


9758 


032424 


001403 




9769 


032426 


013703 


001262 


9770 


032432 


170003 




9771 


03243 4 






9772 








9773 








9774 








9775 


032434 


021627 


001002 


9776 


032440 


101002 




9777 


032442 


000137 


032724 


9778 


032446 


032777 


040000 145600 


9779 


032454 


001114 




97 BO 








9781 


032455 


000416 




97B2 








9783 


032460 


013746 


000004 


9784 


032464 


012737 


032504 000004 



NtCTll 30(1046) 02-SEP-77 22:41 
— S*SM»C SOPPORT ROBTIHES — 



.SBTTL — SISNIC SUPPORT ROOTIIES- 



SEa 013 3 

sea 0208 



.SBTTL SCOPE RIIDLER RaOIIlE 



J'IBIS 

;*tiD 

)*TRE 

;*S|14 

;*SRll 

)*SI09 
)*SII08 

>>CtLL 

;* 



ROOTIIS COITROLS THE I.DOPIIE 3F SUBTESTS. IT MILL IICRENEIT 
LOAD THE TEST IDI<BER($TST|l() IITD THE DISPLAY REG.(DISPLA¥<1S!0» 
SKITCH OPTiaiS PROTIDEO BT TRIS ROOTIIE ARE: 
=1 LOOP OR TEST 
=1 INHIBIT ITERATIONS 

1 LOOP 01 ERROR 

1 LOOP 01 TEST II "SLPTST" 



SCOPE 



);scape=iaT 



$scaPE: 
iiiiiiiiiiiiimnimiimiimiiiiiiiiimiiniiiiiiiiiiiiiiiimiiii 

CLRB LPTITE ;DISABLE TICHT LOOP SIITCH 

imiimiininiiniimiiinnniiiniiiiniiiiiiiitiiiiiiiiiiiiinii 



CLRB 


OBTPOI 


;CLEAR BN DBRK 


TRAP DIt FLAG 


CLR 


UBESCP 


;:LEAR BN DBRK 


ESCAPE AODR 


NED 


,RFLiC 


;SET FLAGS 




8IC 


tBirl5,R0 


}ZAP OSRK FLAG 




NED 


,HFLAC 


>IRIIE FLAGS 





CLRB 


DHFLte 


CLR 


DISSCP 


CLR 


DHLOPC 


CLR 


DKLOOP 


CLP 


OHOLOP 


NOV 


|DIISCIT,DICITR 


NOV 


fDI$CIT,DIICIT 



iiiiiiniiiinniiimiiiinmmiiiniiiiiiiiimiiiiniiiiiiiiiiini 

CLR FPESCP >CLEAR FP TRAP ESCAPE ADDRESS 

CLRB FPTPOK )CLEAR FP TRAP OK 

iiiiiiiiiiiiiiiiiimimiiiiiiiiniiniiiiiimiiiiiiiniiiniiiiiiiii 

JCLEAR LIIE CLOCK ESC EKABLE 

;CLEIR LINE CLOCK ESC ADDRESS 
7CIEAR LIIE CLOCK LAST OLD PC 
; RESET LOOP/HONG COORIER 
;RESEI OLD " - " 
{RESET NATCH COUITER TO DEFAULT 
)RESST NASTGR NATCH COUNT 

iiiiiiiiiiiiummniiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiitiiiiiiiiiii 

TSTB NQFPIE ; ABLE TO EXEC FP ? 

BEQ 20$ ;BR if not 

109 $FPBRK,R3 >IF OK, GET HFP UBRK AODR INTO R3 
LDUB ;AID THE! INTO HFP 

20$: , 

iiiiimiiiiiiiiiinimiiiiimininiiiiiiiiiiiiiiiiiiiiiiiiiiniim 

};G0 TO ERROR RODTIIE IF RETDRI PC LESS THAI 1002 
))3TnSRNISE C3ITIIiaE 

CNP (SP),ti002 >;UH£XPECTED TRAP OR INTSRRRUPT 
BHI IS ;)ARE TRAPPED HERE »IA lOT 

JMP SERROR ;)G0 "ROCESS DNEXPECTED TRAP 

1$: SIT ||3IT14,8SIR ;;LOQP 01 PRESENT TEST? 

BNE SO»ER ;>TES IF SN14=1 

)(#tt»START OF CODE FDR THE XOR TeSTER|t#t» 

$XTSTR: BH 5S ;>ir RDNNIIE on the "XOR" TESTER CHANGE 

JJTHIS IISTROCIIOII TO A "NOP" («0P = 240) 
e»ERR»EC,-(SP) >>SA»E THE CONTENTS OF THE ERROR VECTOR 
#S$,gtERRVEC ;;SET FDR TINEIIDT 



NOV 
NOV 



POP-11/iO FPll-E HtRDKlRE OltSIOSTIC 
DaFPE/k.Pll 02-SEP-T7 ITJSO 



NiCTll 30(ie4S) (I2-SCP-77 22t41 PICE 187 
SCOPE 9AIDLIR RaOTKE 



SEa 0189 
SEB 0309 



14»532 
001212 

001214 
146474 
001220 



97B5 
9786 
9787 
9788 
9789 
9790 
9791 
9792 
9793 
9794 
979S 
9796 
9797 
9798 
9799 
9800 
9901 
9802 
9803 
9804 
9305 
9306 
9807 
9309 
9B09 
9810 
9811 
9812 
9913 
9814 
9815 
9816 
9817 
981B 
9819 
9830 
9821 
9S22 
9323 
9824 
9825 
9326 
9837 
9828 
9929 
9930 
9831 
9333 
9833 
9834 
9835 
9836 
9837 
9838 
9839 
9840 



PDP-11/60 FPll-E HIRDVIRE OltGIIOSTIC 
0IJF1>E».P11 02-SEP-77 17850 



032472 
032476 
032502 
032504 
032506 
032512 
032514 
032514 
032522 
033524 
032532 
032534 
032540 
03 3542 
032550 
032552 
032560 
032562 
032570 
032572 
032576 
032502 
032604 
032612 
032614 
032620 
032622 
032626 
032634 
032636 
032644 
032652 
032656 
032664 
032670 
032674 
032700 
03 2706 
032714 
032720 
032722 



005737 
012637 
000463 
022626 
012637 
000423 

032777 
001404 
023737 
001465 
005737 
001421 
023737 
101015 
032777 
001404 
013737 
000446 
005037 
005037 
000415 
032777 
001011 
005737 
001406 
005237 
023737 
002024 
012737 
013737 
005237 
013737 
011637 
011637 
005037 
012737 
013777 
013716 
000002 
000630 



17T060 
000004 



000004 

000400 

001260 

001214 

001230 

001000 

001222 

001214 
001342 

004000 

001364 

001216 
001342 

000001 
032722 
001212 
001212 
001220 
001222 
001344 
000001 
001212 
001220 



001216 

001342 



001362 



001330 
146342 



tSI 

Nor 

BR 
SSt CUP 

KOf 

BR 
«$»tttttEID 

BIT 

BEa 

CUP 

BEa 

2$ I TST 
BEB 

CNP 
BE I 
BIT 
SCO 

7$: not 
BR 

4$: CLR 
CLR 
BR 

3j: BIT 
BIE 
1ST 
BEa 

lie 

CHP 
BEE 

IS: NOV 
HOV 

SSVLID: lie 
KOf 
Mot 
NOT 
CLR 
MOV 

$a*tR: MOT 

mi 

RTI 
SMXCIT: 400. 



(#177060 
(SP)«,StERR«EC 
SSTLtD 
{SP)»,(SP>» 
(SP)*,8fERR(EC 
75 
or CdOE FOR THE XOI 
«BIT08,|SJIR 
2$ 

SLPTSTfSTSTill 
$3TE« 
SERTLB 
3$ 

$l*K»X,$tRPLC 
3S 

tBIT09,tSilR 
4J 

$(.PERR>$LPtOR 
SDVER 
$EePLS 
STINES 
1$ 

«BITll,tSilR 
1$ 

sp*ss 
1$ 

SICBT 

5IIMES,$ICn 

SOTER 

fl.SICET 

$I|XCIT,$TINES 

StSTim 

$ISTn,STESTI 

(SP),$LPtDR 

(SP),$LPERR 

SESCtPE 

»1,SERRU 

$TSTni,tDISPLAT 

$LPtDR>($P) 



»TIie DOT 01 IDR7 

;; RESTORE TIE ERROR TECTOR 

>>Ga TO TIE lEXT TEST 

JtCLSM TEE STICK IPTER l TINE O0T 

DRESIORE TEE ERROR VECTOR 

tHOaf Of TEE PRESERT TEST 

TESIECHHf 
;;I.OaP 01 SPEC. TEST? 
}lt» IP RO 

>>0I THE RIERT TEST? 
}>BR IF FES 

})nki AR ERROR OCCURRED? 
>;BR if 10 
ttnU. ERRORS FOR THIS TEST OCCDRREO? 

ittn IF 10 

>|(.OaP OR ERROR? 

>>BR IF RD 

>|SST LOOP IDDRESS TO LUST SCOPE 

;;XERa the error flac 

|>CLCtR THE HDH8ER OF ITERtTIORS TO H«KE 
;>eSHPE TO THE lEXT TEST 
;;IH1I8IT ITERITIOIS? 
;|BR IF TES 

»>if first p»ss of proer«h 

>; irhibit iieratioas 

;;iii:remeiit iteratioi cooht 

>> check the nunber of iterations hade 

tt»9 IF NORE ITERATIOI REQUIRED 

;;REIRITIALIZE THE ITERATIUI COOITER 

;;SET ROMBER OF ITERATIOHS TO DO 

;>CaDIT TEST RDKBERS 

JlSel TEST HONBER la APT DtlLBai 

;>SAVE SCOPE LOOP ADDRESS 

HSAVE ERROR LOOP ADDRESS 

j;CLEAR THE ESCAPE FROH ERROR ADDRESS 

;>aNI.T ALLOU OIE(l) ERROR ON lEXT TEST 

;rDISPLAT TEST lONBER 

;}FUgGE RETORI ADDRESS 

>>FIIES PS 

>>^AI. ROMBER OF ITERATIDRS 



.SBTTL ERROR BARDLER RSOTIIE 



;*rBIS RDDTIRE RILL liCREREIT THE ERROR FLAG ARO THE ERROR COORT, 

}»SATE THE ERROR ITER ROMBER AID THE ADDRESS OF THE ERROR CALL 

;*AID GO TO $TTPERR OR ERROR 

>*TIE SItlTCH DPTIOIS PROFIOED 81 THIS ROOTIIE ARE: 

;*S«lSsl HALT OR ERROR 

>*S«13n IRHIBIT ERROR TTPEOOTS 

;*SII10<1 BELL 01 ERROR 



MACYll 30(1046) 02-SEP-77 
ERROR HARDLER ROOTIHE 



22:41 PAGE 188 



3EQ 0190 
SE3 0210 



9341 
9B42 
9343 
9944 
9945 
9846 
9847 
9348 
9849 
9850 
9851 
9852 
9853 
9851 
9855 
9856 
9857 
9858 
9859 
9860 
«51 
98S2 
9863 
9864 
9865 
9866 
9867 
9868 
9859 
9870 
9871 
9872 
9873 
9874 
9875 
9875 
9877 
9878 
9879 
9890 
98B1 
9882 
9893 
9834 
9885 
98R6 
9837 
9383 
98B9 
9890 
9891 
9992 
9893 
9894 
0995 
9895 



032724 
032724 
033730 
032734 
032740 
032744 
032750 
032754 
032760 
032764 
032772 
032776 
033002 
033004 
033012 
033020 
033022 
033026 
033032 
033036 
033044 
033052 
033060 
033062 
033066 

033070 
033076 
033104 
033110 
033114 
033116 
033122 
033126 
033132 
033136 
033140 
033144 
033146 
033150 
033156 
033164 
033172 
033200 

033204 
033204 
033210 
033214 
033214 
033222 
033224 



005037 
010037 
010137 
010237 
010337 
010437 
010537 
010637 
052737 
011637 
005237 
00177S 
013777 
032777 
001402 
104401 
005237 
011637 
162737 
117737 
032777 
001055 
021627 
101046 

016637 
162737 
104401 
013746 
104402 
104401 
162716 
011637 
013746 
104402 
104401 
022626 
000422 
050200 
020040 
042520 
052040 
047524 



00 4737 
104401 

122737 
001007 
113737 



177546 
002746 
003750 
002752 
002754 
002736 
002760 
002762 
000004 
002764 
001214 

001212 
002000 

031346 
001224 
001232 
000002 
146162 
020000 

001002 



000004 
000002 
033150 
001232 

033156 
000004 
001233 
001333 

001353 



036903 
047125 
0S2IO3 
040522 
000040 



033422 
001353 



OOOOOl 
001226 



146244 

146334 



001232 
001226 
146174 



001232 
001232 



>*SII09<1 

;«CALL 

}* ERROR 

SERRORI 

CLR 
NOT 
HOT 
NOT 
HOT 
H0« 
NOV 
NOV 
ADD 
NOV 
IRC 

BEa 

NOV 

BIT 

BEQ 

TTPE 

IRC 

NOV 

SOB 

NOVB 

BIT 

BIE 

CNP 

aHi 



7$: 



1$: 



LOOP 01 ERROR 

I >>ERRaR°ENT AID I^ERROR ITEN lONRER 

DRllLC ftkV CLOCK 

RO,EREGO >DISPLAV RO 

Rl.EREEl } Rl 

R2rEREG2 ; R2 

R3,EREE3 > R3 

R4,EREE4 ; R4 

RSrERECS ; R5 

R6,EREG6 ;SeT R6(SP) BEFORE TRAP 

II4,SREE6 ; 

(SP),EREG7 >PC -> ERROR CALL 

SERFLG ;|SEr THE ERROR FLAG 

7S llDOI'T LET THE FLAG GO TO ZERO 

$ISTIN,«DISPLAV >;OISPLAY TEST lONBER 

(BIT10,»SIIR };BE{.L 01 ERROR? 

1$ >»ia - SUP 

,;3ELL >|RIRG BELL 

SERTTL >;COVMT THE NUHBER OF ERRORS 

(sp),$ERRPc ;;eET address of error (BSTROCTIOI 

»2,$eRRPC 

eSERRPCSITENB >>Sr!)IP ARO SAVE THE ERROR ITEN CODE 

tBIT13,tSHR ;)SKIP TTPEOUT IF SET 

20$ ;>SI[P TTPEOOTS 

(SP>,tl002 MIF RETDRN PC LESS THAI 1002 

12$ ))ERilOR IS ILLEGAL TRAP 



;>PROCESS UIEXPECIED TRAP OR IITERRDPI 



000040 
OS4105 
04210S 
020120 



001376 
033236 



10$: 
lU: 



12S: 
20$: 



NOV 

SDB 

TYPE 

NOV 

TVPOC 

IIPE 

SOB 

NOV 

NOV 

TVPOC 

TYPE 

CNP 

BR 

.ASCIZ 

.ASCII 



JSP 
TYPE 



4(SP),$ERRPC 
t2,$ERRPC 
,10S 
$ER8PC/-(SP) 

»11$ 
#4,(SP) 
(SP),$ERRPC 
$ERRPC,-(3P) 



,$CRLF 
(SP}<',(SP)< 

20S 

<200>-pC= • 

' DIEXPECIED TRAP 13 



;)SEr PC AT TIHE OF FALSE TRAP 

;)ADJIIST PC 

;>TYPE HEADER 

ttSUt SERRPC FOR TYPEDUT 

>|Ea TYPE— OCTAL ASCIKALL DIGITS) 

;;GEI FALSE TRAP VECTOR ADDR 

J (SAVE SERRPC FOR TYPEOOT 

;;Ca TYPE— OCTAL ASCIKALL DIGITS) 



;;POP FALSE TRAP VECTOR PC&AOOR 



PC,5TYPERP 
,$CRLF 

KAPTENV.SERV 

25 

SITEN8y21S 



;)Ga TO OSER ERROR ROUTINE 



;)RUIIHING II APT HODE 

;»KD,SFIP APT ERROR REPORT 

j;3EI ITEN NUN3ER AS ERROR NUM3ER 



POP-11/SO FPll-E HARDHtRE DltSIOSTIC 
DaPPEt.Pll 02-SEP-77 17«50 
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ERROR HIDLER ROBTIRE 



9897 

989B 

9899 

9900 

9901 

9902 

9903 

9904 

9905 

9906 

9907 

9908 

9909 

9910 

9911 

9912 

991J 

9914 

9915 

9916 

9917 

9918 

9919 

9920 

9921 

9922 

9923 

9924 

9925 

9926 

9927 

9928 

9929 

9930 

9931 

9932 

9933 

9934 

9935 

9935 

9937 

9938 

9939 

9940 

9941 

9942 

99 43 

99 44 

9945 

9946 

9947 

9948 

9949 

9950 

9951 

9952 



033232 

033236 

033237 

033240 

033242 

033246 

033250 

0332S2 

033260 

033262 

033266 

033274 

033276 

033304 

033306 

033312 

033314 

033316 

033322 

033324 

033330 

033334 

033336 

033340 

033344 

033346 

033350 

033354 

033356 

033360 

033364 

033366 

033372 

033372 

033400 

033402 

033404 

033404 

033410 

033412 

033420 

033420 



004737 
000 
000 
000777 
005777 
100001 
000000 
032777 
001437 
013716 
032777 
001436 
112737 
010046 
O7S60O 
010046 
005000 
07S600 
170200 
042700 
032700 
170100 
012600 
076600 
011600 
010316 
013703 
170003 
012603 
(105737 
001402 
013716 

022737 
001001 

oooooo 

105737 
001003 
012737 

000002 



034342 



001000 145774 



001222 

000040 145760 



000377 002645 
000144 



000020 
040000 



000344 

001262 

001344 
001344 
030464 000042 

002645 

000100 177546 



033422 



PDP-11/60 FPll-E UtRDtlARE DtiGKaSTIC 
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9953 


033422 


010046 




9954 


033424 


010146 




9955 


033426 


005000 




9956 


033430 


153700 


001226 


9957 


033434 


001004 




9951 








9959 


033436 


013746 


001232 


9960 


03 3442 


104402 




9961 


033444 


000473 




9962 


033446 


005300 




9963 


033450 


00S300 




9964 


033452 


006300 




9965 


033454 


006300 




9955 


033456 


062700 


001406 


9967 


033462 


0112037 


033472 


9968 


033466 


001404 




9969 


033470 


104401 




9970 


033473 


OOOOOO 




9971 


033474 


104401 


001353 


9972 


033500 


104401 


033654 


9973 


033504 


012037 


033514 


9974 


033510 


001402 




9975 


033512 


104401 




9975 


033514 


OOOOOO 




9977 


033516 


104401 


001353 


9978 


033522 


017746 


000120 


9979 


033526 


104402 




9990 


033530 


104401 


033552 


9981 


033534 


017746 


000110 


9982 


033540 


104402 




9983 


033542 


104401 


033652 


9984 


033546 


012001 




9985 


033550 


001407 




9986 


033552 


013146 




9997 


033554 


104402 




9988 


033556 


005711 




9989 


033560 


001403 




9990 


033562 


104401 


033652 


9991 


033566 


000771 




9992 


033570 


104401 


001353 


9993 


033574 


OllUOO 




9994 


033576 


001420 




9995 


033600 


012001 




9991) 


033602 


001416 




9997 


033604 


010137 


033612 


9993 


033610 


104401 




9999 


033612 


OOOOOO 




10000 


033614 


012001 




10001 


033616 


001406 




10002 


033620 


010137 


033630 


10003 


033624 


004537 


033674 


10004 


033630 


OOOOOO 




10005 


033632 


000762 




10006 


033634 


104401 


001353 


10007 


033640 


012601 




10003 


033542 


012600 





JSR 


PC,SArT4 


M$: .B»tE 





• BITE 





22S: BR 


22$ 


2$: tST 


»SVR 


BPL 


3$ 


«»LT 




3$: BIT 


»tirO»,«siiR 


BEQ 


4$ 


MDV 


$LPERR,(SP) 


BIT 


tSIIDS,»SIIR 


BEa 


5S 


NOIB 


i377,LPTIIE 


HOT 


RO,-CSP) 


NED 


,Rr(.AC 


NOV 


RO,-(SP) , 


CLR 


RO 


KEO 


ririKe 


STEPS 


M 


BIC 


181104, RO 


BIS 


tBirl4,R0 


Lorps 


RO 


nor 


(SP)*,RO 


HEO 


,IIFLAe 


HOT 


tSP),RO 


NOT 


R3,(SP) 


KO? 


$FPBRK,R3 


LDOB 




NOV 


(SP)t,R3 


4$: 1ST 


SESCAPE 


8sa 


5$ 


5$: 


$ESC»PE,(SP) 


CUP 


t$ERDAD,«t42 


BRE 


6S 


HALT 




TSTB 


(.PIITE 


BBE 


13S 


NOT 


*6If6,I)VllLC 



13$: 



22141 PAGE 189 



>|REPDRT FATAL ERROR TO API 



}}k?t ERROR LOOP 

;)RALT OR ERROR 

;>SKtP IF COITIROE 

>>HAI.T OR ERRORI 

;>L03P OR ERROR SRITCR SET? 

;>BR IF RO 

XFOOCE RETDRI FDR LOOPIHG 

>riEllr LOOP SELECTED 7 

;8R IF ROT 

;rES, SET SRITCB 

>SAVE RO 

;S>VS OLD/EXISTIRS FLAGS 

JOR IHE SIACE 

ftLkSS FOR RFP*TALID 

>[RT} FLAe<5:4> 

;BET OLD FPS 

»SET FHM'D (10 OBRK JARS, PLEASE) 

>SET riD=l (HO FP TRAPS, PLEASE) 

; RESTORE FPS 

> RESTORE PRE?laaS FLAGS 

7FR0R STACK 

^RESTORE RO 

>SATG R3 

>GET OBRIi; AODR, FOR STRC PULSE 

»IRT] HFP UBRK 

^RESTORE R3 

;>CHeCK FDR AR ESCAPE ADDRESS 

;>BR IF KORE 

;>FUIGE PETORR ADDRESS FOR ESCAPE 

>»ACT-11 AOTO-ACCEPT? 
;;BRARCH IF RO 

;>rES 

;aRLr IF wo TISRT-LODP SELECTED, TdE^: 
;IRIR ENABLE LIRE CLOCK 

; 
} 

>;RErURR 



SEd 0191 
SEa 0211 



.5BTTL ERROR MESSAGE TTPSOOT ROBTIRE (MODIFIED StSMAC) 

>»IHIS ROBTIRE OSES THE "ITER CORTROL BYTE" (SITENB) TD DEtERRIRE KHICH 
;*ERROR IS TO BE REPORTED. IT THER 3BTAIRS, FROR THE "ERROR TABLE", 
J*($EHRTB) THE ERROR HESSACE, DATA HSAOER, ARD DATA WALOBS TO PRIRT. 
;«THIS ROBTIRE ALUA«S PRIRTS STESfR ARD SERRPC AS THE FIRST TRD DAIA 
>*ELEMERTS (RIIK APPROPRIATE HEADERS). 

$rrPERR: 

NACTll 30(1046) 02-SEP-77 22:41 PAGE 190 
ERROR MESSAGE TTPEOOT RQOTIRE (MODIFIED STSMAC) 



SKa 0192 
SEa 0212 





MDV 


RO,-(SP) 


;SAVE RO 




MOV 


R1,-(SP) 


;SAVE Rl 




CLR 


RO 


;?IC5UP ITEM IRDEX 




BISB 


»|SITEMB,RO 


; 




BRE 


t$ 


>IF ITEM ROMBER FROM ERROR 0, 
>JOST TYPE PC OF ERROR 




MQV 


SSRRPC,-{SP) 


>:ET error PC FOR TYPEOUT 




ITPDC 




;rYPE OCTAL, ALL DIGITS 




BR 


15$ 


;Exir 


1$: 


DEC 


RO 


> ADJUST l-R TO 0-RMl 




ASL 


RO 


;»DJJSI ERROR t FDR TABLE INDEX 




ASL 


RO 


;0F 9. BYTES/ENTRY 




ASL 


RO 


> 




ADD 


IISERRTB,RO 


;faRM TABLE PTR 




MOV 


(R0)»,2S 


;PICItllP "ERROR MESSAGE" PTR 




BED 


3$ 


»SltI? TYPEOUT IF ROLL 




TTPE 




>rYPG "ERROR MESSAGE" 


2$: 


.WORD 





;"ERflOR MESSAGE" PTR HERE 




IVPE 


,$CRLF 


;CR I LF 


3S: 


TYPE 


,11$ 


>"TEST 1 ERR PC" HEADER 




MOV 


(SO)*, 45 


;PICtUP "DATA READER" PTR 




BES 


5$ 


JSKIP TTPEOOT IF ROLL 




TVPE 




;TYPE "DATA HEADER" 


4$: 


.i<aRD 





;»DArA HEADER" PTS HERE 


5S: 


TYPE 


,SCRLF 


>CR I LF 




MOV 


»8$,-(SP) 


HStESTR) 




TYPOC 




>3CTAL »/ LEADING ZEROS 




TYPE 


,10$ 


;<HT> 




MDV 


»9$,-(SP) 


;($ERRPC) 




TYPOC 




;aCTAL N/ LEADING ZEROS 




TYPE 


,10$ 


KHT> 




MOV 


(R0)»,R1 


>>ICCUP "DATA TABLE" PTR 




BEO 


7$ 


)GXlr IF ROLL 


6s; 


MOV 


»<R1)*,-(SP) 


;SAVE ... FOR TYPEODT 




TYPOC 




(TYPE OCTAL, ALL DICITS 




TST 


(Rl) 


;ARarHER NUMBER 7 




BEQ 


7$ 


;iia - EXIT 




TYPE 


,10$ 


;rAB BETNEEH ELEMENTS 




BR 


s$ 


;LOOP on DATA TABLE VECTOR 


7$i 


TYPE 


,SCRLF 


;CR L LF 




MOV 


(Ra),RO 


;GET OPERAND PTR 




BEQ 


12$ 


;IF ZERO, SKIP IT 


17$: 


MOV 


{RO)t,Rl 


;PDIRT TO MESSAGE 




BEa 


12$ 


;aON; IF ZERO 




MDV 


R1,14S 


;FaR TYPEOUT 




TYPE 




;ASCIl TYPES 


14S: 


."ORD 





SFROM HERE 




MQV 


(R0)»,R1 


)?OI«T TO DATA 




BEQ 


15$ 


;00NE IF ZERO 




MOV 


Rl,16$ 


;raR TYPEOUT 




JSR 


P5,TYPMAC 


>PLT PT tYPEP 


1S$; 


.ilORO 





;fR04 HERE 




BR 


11$ 


;iiExr 


15$! 


TYPE 


,SCRLF 


>« ca/LF 


12S: 


MilV 


(SP>»,R1 


JRESTORE PI 




MOV 


(SP)f,RO 


;?ESrORE KO 



POP-ll/iO PPll-E atRDiltRE DltCIOSTIC 
DarPCl.Pll 02-SBP-T7 IJ:50 
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EMM HESSiGE IfPtOUT ROOTIIE (MDDIPIED SISNkC) 



SEa 0193 
sea 0213 



10D09 
lOOlO 
10011 
10012 
10013 
10014 
10015 
10016 
10017 
10010 
10019 
10020 
10021 
10022 
10D23 
10024 
10025 
10025 
10027 
10028 
10029 
10030 
10031 
10032 
10033 
10034 
10035 
10035 
10037 
10038 
10039 
10040 
10U41 
10042 
10043 
10044 
10045 
10046 
10047 
10C48 
10U49 
10050 
10051 
10052 
10U53 
10054 
1005S 
10056 
10057 
10058 
10059 
10060 
10061 
10i;62 
10U63 
10064 



033644 
033646 
033650 
033652 
033654 
033662 
033670 



000207 

001362 

001232 

000011 

042524 052123 

042411 051122 

004503 000 



»$: 
»$: 
10$: 

02145S lis: 

0500 S« 



.van $TESTi 

.«0R0 (ESIIPC 

.ISCIZ <11> 

.ASCII ■(EST*t E«R-PC » 



;>mR( 

> 

} 



033674 
033676 

033700 
033704 
033706 
033714 

033716 
033720 



033722 
033724 
033726 
033732 
033736 
033742 
033744 
033746 
033750 
033752 
033756 
033762 



010046 
012500 

104401 
012046 
032777 
001402 

104402 
000425 



006116 
00S116 
042716 
104403 
104401 
014046 
006316 
105016 
000316 
104403 
104401 
012046 



003234 
000200 



177T76 
000401 
003240 



000403 
003240 



P0P-1U50 f'Pll-E HlROlllRE OIIGRPSTIC 
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10U5S 


033764 


042716 


177600 


10056 


033770 


104403 


000403 


10067 








10063 


033774 


104401 


003236 


10069 


034000 


012046 




10070 


034002 


104402 




10071 








10072 


034004 


105737 


002624 


10U73 


034010 


100010 




10074 


034012 


104401 


003236 


10075 


034016 


012046 




10076 


034020 


104402 




10077 


034022 


104401 


003236 


10078 


034026 


011046 




10079 


034030 


104402 




loono 








10081 


034032 


104401 


001353 


100i>2 


034036 


012600 




10083 


034040 


000203 




10084 








10085 








10086 








10037 








10088 








10089 








10093 








10091 








10092 








10093 








10U94 








10095 








10096 








10097 








1009S 








10099 








10100 








10101 








10102 








10103 








10104 








10105 


031042 


105737 


001277 


10106 


034046 


100002 




10107 


034050 


000000 




10109 


034052 


000430 




10109 


034054 


010046 




lOltO 


034056 


017600 


000002 


lOlU 


034062 


122737 


000001 


10112 


034070 


001011 




10113 


034072 


132737 


000100 


10114 


034100 


001405 




10115 


034102 


010037 


034112 


10116 


034106 


004737 


034332 


10117 


034112 


000000 




10118 


03 4114 


132737 


000040 


10119 


034122 


001003 




10120 


034124 


112046 





001377 



.SBTTL rLOUIK PDIIT OtTk TXPEOOT ROOTIIK 



>• 
>• 
>* 
>• 

;* 
>• 
>• 
>• 
»• 
»• 
;* 
;• 
>* 
»• 
;* 
»• 
I* 



ims ROdlKC TYPES aUT rLOkTIIIS POKT DATA (P OR D MODES) 
la Til POLLOHNC rORIAT: 



IP SHOTsl: 
IP SHOI-O: 



sEEErp.rrfrrf.rrpppp.rFKPrp 
sEEEFF.rrprrr 



s/EEE/fpr.rrppFF.PFPFPr.rrrPFP 

S/EEC/FFF.FFFFFF 



tO-MOOE] 
tP-NODEl 



CD-NODE] 
CF-MODEl 



NODE IS DETERKIIED B( BIT<07> OF "FPLEIF'! 
l-D-WOBt (4 VORDS) 
0=P-NQDE (2 VOIDS) 



CALLED BT: 



JSK R$,T(PNAC 
ADOR(DAIA) 



TTPMAC: NOV 

NOT 



RO,-(SP) 
<R5)*,R0 



145340 



TlfPE ,;Ht 

HOT <RO)+,-<SP) 

BIT tS«07,«SVR 

BEQ 10$ 



10$: 



rypoc 




BR 


20S 


ROL 


(SP) 


ROL 


(SP) 


aic 


t-Cl,(SP) 


TVPOS 


,401 


TYPE 


,$SL 


KBT 


-(I10),-(SP) 


ASL 


(SP) 


CLRB 


(SP) 


SVAB 


(SP) 


rrpos 


,403 


TYPE 


,$SL 


HOY 


{»0)*,-(SP) 



;SATE no 

)CET ADOR(DATA), BONP RETURN 

;START VITH A TA3 

}U0R0-A OVTO STACK FOR TYPEOUT 

;CHECE TYPEOUT MODE 

JBR IF = D, S/EEE/FPF MODE 

;ND0E=1, SEEEFF 16. BIT NODE 
) 

;M0DE=1, S/EEE/FPP NODE 

;SET SIEI 

; IN BITOO 

;OILr SI6* 

;l DIGIT 

}'/• 

)RETRIEYE VORD-A ASAIR 

;EXP IV OFFER BYTE 

;ZAP OTHER BITS 

>NDV IV LOVER BYTE 

)EXPOVEVT, 3 OCTAL 

>RETRtETE VORO-A AGAIV 



VACYll 30(1046) 02-SEP-77 22:41 PAGE 192 
FLOATIIB POIVT DATA lYPEOOT ROOTINE 



sea 0194 

SE] 0214 



20$: 



21S! 



BtC 


»-Cl7T,(SP) 


TYPOS 


,403 


TYPE 


,SDT 


HOY 


(RO)*,-(SP) 


lYFOC 




TSTB 


PPLEVF 


BPL 


21S 


TYPE 


,SDT 


VOY 


(IIO)t,-(SP) 


TYPOC 




TYPE 


,SBT 


VOY 


(RO),-{SP) 


TYPOC 




TYPE 


,$CRLF 


HOY 


(SP)»,RO 


RTS 


R5 



;ZAP SIGV, EAP 
]FRACTIOV-UPPER, 3 OCTAL 



JHORD-B 
;6 OCTAL 

;P(=0) OR D(:l) HODE 7 
;BR IF P-HODE 

;vaRD-c 

;6 OCTAL 

JVORD-D 
}i 3CTAU 

;eiid tbe live 
> restore ro 

lARD RETBRH 



.SBTTL TYPE ROOTIIE 



;*RaDTIVE TO TYPE A5CIZ MESSAGE. 4ES5AGE MOST TERNIVATE VITH A BYT£. 

)*TRE ROUTIVE VILL IISERT A VDMBER OF VOLL CHARACTERS AFTER A LIVE PEED. 

;*VaTEl: JVULl COVTAIIS IBE CKARACTER to be OSEO as the filler CHARACTER. 

)*VDTE2: SFILLS COVTAIVS THE <DMBER OF FILLER CHARACTERS RESOIRED. 

)*H0TE3: $FILLC COVTAIVS THE CHARACTER TO FILL AFTER. 

>* 

)»c«iL: 

)*1) OSIVG A TRAP laSTROCIlaV 



OR 



STYPE: 



IS: 



TYPE 



TYPE 

MESAOR 



,MESAOR 



XMESADR IS FIRST ADDRESS OF AN ASCI: STRING 



61$! 
62S: 



2$: 



TSTB 

BPL 

HALT 

BR 

MOY 

MOY 

CMPB 

BVE 

BITB 

BEQ 

MOY 

JSR 

.<ORD 

BITB 

anf. 

'4DVB 



srppiG 
IS 

3S 

RO,-CSP) 

g2(SP),R0 

»APTeN*,$E!l« 

62$ 

#APTSPDaL,$EV*M 

62$ 

R0,51S 

PC,SAIY3 



«*PICSO!»,SE«YM 

so$ 

(BO)»,-(SP) 



IS THERE A TERMINAL? 

BR IF YES 

HALT HERE IF NO TERMINAL 

LEAVE 

SAVE RO 

GET ADDRESS OF ASCIZ STRING 

RU4VING IN APT MODE 

Va,GO CHECK FOR APT CONSOLE 

SPOOL MESSAGE TO APT 

NO,CO CHECE FOR CONSOLE 

SETUP MESSAGE ADDRESS FtiR APT 

SP30L MESSAGE TO APT 

MESSAGE ADDRESS 

APT CONSOLE SUPPRESSED 

YES, SKIP TYPE OUT 

PUSH CHARACTER TO BE TYPED ONTO STACK 



POP-11/60 FPll-E gtROHtRC DltGIOSTIC 
DarPSt.Ptl 02-SBP-77 17:50 



MtCTU 30(104i) 
TtPI K30TIIE 



02-SKP-71 21141 PtSC 193 



SEO 0195 

sea 0215 



10121 
10122 
10123 
10124 
10125 
10126 
10127 
10128 
10129 
10130 
10131 
10132 
10133 
10134 
1013S 
10136 
10137 
1013S 
10139 
10140 
10141 
10142 
10143 
10144 
10145 
10146 
10147 
10148 
10149 
10150 
10131 
10152 
10153 
10154 
10155 
10156 
10157 
lOlSS 
10139 
10160 
10161 
10162 
10163 
10164 
10165 
10165 
10167 
1016a 
10169 
10170 
10171 
10172 
10173 
10174 
10175 
10176 



034126 
034130 
034132 
034134 
034140 
034142 
034146 
034150 
0341S4 
034156 
034160 
034162 
034164 
034170 
034172 
034176 
034202 
034204 

034210 
034214 
034216 
034222 
034226 



034230 
034234 
034240 
034246 
034250 
034252 
034254 
034260 
034262 
034270 
034276 
034300 
034304 
034306 
034314 
034316 
034320 
034322 



034324 
034332 



001005 
005726 
012600 
062716 
000002 
122716 
001430 
122716 
001006 
005726 
104401 
001353 
105037 
000755 
001737 
1.23726 
001350 
013746 

105366 
002770 
004737 
10S337 
000770 



112716 
004737 
132737 
001372 
005726 
000724 
105777 
100375 
116677 
1.22766 
001003 
1DS037 
000406 
122766 
001402 
105227 
000000 
000207 



112737 
112737 



000002 
000011 
000200 

034320 

034254 
001276 

001274 

000001 

034254 
034320 



000040 
034254 
000007 034320 



60$: 
3S: 



4$: 



6$: 



7Si 



145010 



000002 145002 
000015 000002 



034320 

000012 000002 



000001 034570 
000001 034566 



Bit 

TSt 

ND( 

HDD 

RTI 

CIIPB 

BEQ 

CHPB 

BBe 

ISt 

t(PE 

$CRLF 

CCRI 

BS 

JSR 

CNPB 

BIE 

NOT 

DCCB 

BLT 

JSR 

DECB 

BR 



4$ 

an* 

(SP)*,RO 
#2,<SP) 

til, MP) 
8$ 

*eR(.r,(SP) 

5S 

{SP>* 



SCaiRCKT 

2$ 

PCSttPEC 

$riLie,(sp>* 

2S 
SmiLLr-CSP) 

ICSP) 

6$ 

PC,STTPEC 

SCatRCIIT 

7$ 



;HaRRaiTtL TBB PROCESSOR 



8$s 
9$: 



NOTB 

JSR 
BITS 
SHE 
ISI 
BR 
$ITPECI tSTB 
BPL 
NOVB 
CNPB 
B»E 
CLRB 
SB 

CKPR 
BEa 

mcB 

$CHtRC»I.IIORD 
STYPEX: RtS 



ISs 



#• ,<SP) 

PCSHPEC - 

f7,$CRRRCIIT 

9S 

(SP)* 

2S 

«TPS 

$HPEC 

2(SP),»StPB 

tCR,2CSP) 

1$ 

SCRtRCIir 

$TTPEX 

»I.P,2(SP) 

STfPEI 

tPC)* 



PC 



;>BR IF IT ISR'T THE TCRIIIIRTDR 

itir TERRiitTOR par it orr the STtct 

);RESTORE RO 
lUiOJIISt RETORI PC 
l>RETORR 
>tBRlllCH If <»> 

;iaRiicH ir loT <CRLr> 

ttfW <CR><Lr> EROIT 
tJlWt A CR HID LP 

iiCltk» CBIRICTER COORT 

;;eET REXT CHiRECTER 

}}S0 TYPE THIS CatRICTER 

>>tS IT TINE POR FILLER CHARS. 7 

;;ir ta GO OET REIT CMR. 

;>eET f OF FILLER CHiRS. HEEDED 

>)JIND THE ROLL CIDR. 

;;Da:S k ROLL HEED TO BE TYPED? 

;;BR IF RD— CD POP THE ROLL OFF OF ST*CE 

;;Ga type a idll 

)>D0 HOT CSOHT AS A CDDST 
;>LGap 



;;REPLACE TAB RITR SPACE 
;>TYPE A SPACE 
;>BRAICH IF ROT AT 
»>rA» STOP 

;;pap space off stack 
;;SEr rext character 

;>IIAIT DHTIL PRIITER IS READY 

;;LOAD CHAR TO BE TYPED IRTO DATA REG. 

;;IS CHARACTER A CARRIAGE RETDRR? 

;)BRAHCH IF HO 

;> YES— CLEAR CHARACTER COURT 

»EHT 

;>IS CHARACTER A LIRE FEED? 

}>BRtNCH ir VES 

;;CailHT THE CHARACTER 

XCHARACTER COURT STORAGE 



.SBTTL APT CORRDHICATIORS ROUTIHE 



SATYl: 
$ATT33 



H0V8 
NOVB 



(1,SFFLG 
tl#SNFLS 



POP-11/60 FPll-E HARORAHE DIAGHOSTIC 
DQFPEA.Pll 02-SEP-77 17:50 



KACYll 30(1046) 02-SEP-77 
APT CORNUNICATIDHS RODTIHE 



;;T0 REPORT FATAL ERROR 

;;ro type a nessace 

22:41 PAGE 194 



SEQ 0196 
863 0216 



10177 


034340 


000403 








BR 


SATYC 


10176 


034342 


112737 


000001 


034570 


$aty4: 


NOVB 


*1,$FFLG 


10179 


034350 








$ATYC: 






10130 


034350 


OI10046 








HOY 


RO,-(SP) 


10131 


034352 


010146 








ROY 


Rl.-(SP> 


10102 


034354 


1057 37 


034566 






TSTB 


SNFLG 


101D3 


034360 


001450 








BEQ 


5$ 


10H4 


034362 


122737 


000001 


001376 




CNPB 


lAPTEHVfSEHI 


101B5 


034370 


001031 








BHE 


3$ 


10186 


034372 


132737 


000100 


001377 




BITB 


fAPTSPOOL,SEHVH 


10137 


034400 


001425 








BED 


3S 


10183 


034402 


017600 


000004 






NOV 


§4(SP),R0 


10189 


034406 


062766 


000002 


000004 




ADD 


f2,4(SP) 


10190 


034414 


005737 


001356 




1$: 


TST 


SNSGTYPE 


10191 


034420 


00137S 








BHE 


IS 


10192 


034422 


010037 


001372 






NOV 


RO,$NSGAD 


10193 


034426 


105720 






2$: 


TSTB 


(RO)* 


10194 


034430 


001376 








BHE 


2S 


10195 


034432 


163700 


001372 






SDB 


SNSSAO,R0 


10196 


034436 


006200 








ASR 


RO 


10197 


034440 


010037 


001374 






NOV 


RO,$NSCLGT 


10198 


034444 


012737 


000004 


001356 




NDY 


#4, SNSGTYPE 


10199 


034452 


000413 








BR 


5J 


10200 


034454 


017637 


000004 


034500 


3$: 


NOV 


»4(SP),4S 


10201 


034462 


062766 


000002 


000004 




ADD 


t2,4(SP) 


10202 


034470 


013746 


177776 






NOV 


177776, -(SP) 


10203 


03 447 4 


004737 


034042 






JSR 


PC,STYPE 


10204 


034500 


OiOOOOO 






4$: 


.HORD 





10205 


034502 








5$: 






10205 


034502 


105737 


034570 




10$: 


TSTB 


SFFLG 


10207 


034506 


001416 








BEQ 


12$ 


10208 


034510 


005737 


001376 






TST 


SEHY 


10209 


034514 


001413 








BED 


12$ 


10210 


03 4516 


005737 


001356 




11$: 


TST 


SNSGTYPE 


10211 


034522 


001375 








BHE 


11$ 


10212 


03 4524 


017637 


000004 


001360 




HOY 


R4(SP),$rATAL 


10213 


034532 


062766 


000002 


000004 




ADD 


#2,4(SP) 


10214 


034540 


005237 


001356 






IHC 


SHSGTYPE 


10215 


034544 


105037 


034570 




12S: 


CLRB 


SFFLG 


10216 


034550 


103037 


034567 






CLRB 


SLFLG 


10217 


034554 


105037 


034566 






CLRB 


$NFLG 


10216 


034560 


012601 








NOV 


(SP)«-,R1 


10219 


034562 


012600 








NOV 


(SP)»,RO 


10220 


034564 


000207 








RTS 


PC 


10221 


034566 


000 






SNFLG: 


.BYTE 





10222 


034567 


000 






SLFLG: 


.BYTE 





10223 


034570 


000 






SFFLG: 


.BYTE 





10224 




034572 








.EVER 




10225 




000200 






APTSIZE 


=200 




10226 




000001 






APTEHV:: 


001 




10227 




000100 






APISP00L=100 




10228 




000040 






APICSUP 


=040 




10229 
















10230 
















10231 
















10232 










,;•••»••••••««•..«»..»«.««*>. .1 



;;ia only report fatal error 

|>P0SH RO OH STACK 
);POSH Rl OR STACK 
;;SHJULD TYPE A NESSAGC? 
;>IF NOT: BR 
JfOPERATIHG UHDER APT? 
;;IF HOT: BR 
;;SHaULO SPOOL NESSAGES? 
>)IF HOT: BR 
;>GEr NESSAGE ADDR. 

;;BDHP RETURN ADDR. 
;;SEE IF DOHE H/ LAST XNISSION? 
;)IF NOT: RAIT 
;;PgT ADDR IH NAILBOX 
;;Ft«D EHD OF NESSACE 

;;SU3 START OF NESSAGE 
;;GEr NESSAGE LHGTH IN HOROS 
;;PUr LENGTH IH NAILBOX 
;>TELL APT TO TAKE HSG. 

;;PDI NSG ADDR IH JSR LIIKAGE 
;;nUNP RETGRN ADDRESS 
nPOSH 177776 OH STACK 
);CALL TYPE NACRQ 



);SII]DLO REPORT FATAL ERROR? 

;;IF HOT: BR 

;)RURHING DHDER APT? 

;;IF hot: br 

;;FIIIISHED LAST NESSAGE? 

;;IF hot: hait 

;)GEr ERROR • 

;;BUNP RETURN ADDR. 
;;TELL APT TO TAKE ERROR 
;;CLSAR FATAL FLAG 
;>CL!AR LOG FLAG 
};CLSAR NESSAGE FLAG 
;>PDP STACK INTO Rl 
>(POP STACK INTO RO 
;>RErORR 
;;NESSG. FLAG 
>tLOB FLAG 
;;FArAL FLAG 



»•*»**»«******* 



PDP-ll/»0 rPll-E KtROKARE OIIGIOSTIC 

oarpEi.pii 02-3ep-TT iiiso 



10233 
10234 
10235 
10236 

10237 
1023B 
10239 
10240 
10241 
10242 
10243 
10244 
10249 
10246 
10247 
1024B 
10249 
10250 
10251 
10232 
10253 
10254 
10255 
102SS 
10257 
10259 

10259 034572 01764S 000000 

10260 034576 116637 000001 

10261 034604 112637 035017 

10262 034610 062716 000002 

10263 034614 000406 

10264 034616 112737 000001 

10265 034624 112737 000006 

10266 034632 112737 000005 

10267 034640 010346 
10263 034642 010446 
102S9 034644 010545 

10270 034646 113704 03S017 

10271 034652 005404 

10272 034654 062704 000006 

10273 034660 110437 O3S016 

10274 034664 113704 03S01S 

10275 034670 016605 000012 
10^76 034674 005003 

10277 034675 006105 

10278 034700 000404 

10279 034702 006105 
lO^aO 034704 006105 
10291 034705 00610S 
I02fl2 034710 010503 
102B3 034712 005103 

102H4 034714 105337 035016 

10285 034720 100016 

102B6 034722 042703 177770 

10287 034726 001002 

10299 034730 005704 



MCTll 30(104t) a2-SKP-T7 
kPT COIimllMIIOIS ROOTIII 



KMl PtCE 19$ 



SKQ 0197 
SEQ 0217 



.StTTL II»Rf TO OCTAL (tSCII) tID tlft 



;*tHIS ROUTIII IS aSID to CIMSE A 16-BIT BIIMT lOMBER TO » 6-DISIt 
I'OCTHU (4SCII) lOIIBBR tlO tIPB IT. 

;*$TTpas — KiTii! aERE TO snap soppriss zeros md (onber of digits to type 

>*CULl 



Mar 
typos 

.BITE 
.BYTE 



■BII,-(SP> 



llROiBER TO BE TYPED 

lyCkUL FOR TYPEODT 

;>i-l TO 6 FOR lONBER OF DIGITS TO TYPE 

;>ll-l OR 

»1=TYPE LEIDIIIG ZEROS 
;>OsSOPPRCSS lEUIIG ZEROS 



»* 
!• 
I* 
I* 
>* 
>• 
»• 

|*$TYP9I BITER HERE TO TYPE DOT Vtta TIE StNE PtRHIIETERS IS TBE LIST 

>*$TYPaS OR tTYPOC 

>*CUL: 

»• HOV RIII«,-(SP> >|IORBER TO BE TYPED 

»• TYPOI ;>C1LL FOB lYPEOOT 

;* 

I*$TYPI1C ERTER HERE FOR TYPEBST OF 1 16 BIT UDMBER 

;«cn.L: 

>* HO* HOHf-CSP) ;)IOIBER TO BE TYPED 

»* TYPDC >;C1LL FOR TYPEOBT 



$ TYPOS: HOY 

035015 i«aYB 

HOYB 
HDD 
BR 
035015 STYPOC: HQVB 
035017 HOYB 

035014 SIYPOl: HOVB 
HOY 
HOY 
H3V 
MOYB 
■ EC 
• DD 
MQIB 
HOVB 
HOY 
CLR 
IS: Ml 

BR 
2$: RDL 

ROL 
ROL 
NOV 
3$ : ROL 

DSCB 
BPL 
BIC 
BNE 
TST 



»<SP),-(SP) 

1(SP),S0FILL 

(SP>«,SDII00E*1 

t2,(SP) 

STYPOH 

tl,SOFILL 

»6,$aH00E*l 

»5,$0CHT 

I13,-(SP) 

M,-(JP) 

»5,-(SP) 

$1JH0DE'»1,R4 

R4 

#6,R4 

R4,$aHaDE 

$aFILL,R4 

12{SP),R5 

R3 

R5 

3S 

R5 

R5 

R5 

RS,R3 

R3 

SDHODE 

7S 

0177770, R3 

4$ 

R4 



;;PICKOP TBE HODE 
>>LatO ZERO FILL SHITCH 
;>ilMBER or DIGITS TO TYPE 
>>tDJBST RETDRH tDDRESS 

;>SET THE ZERO FILL SHITCH 
;;SET FOR SII(6> DIGITS 
;>SET THE ITERITIDH COOHT 
.>>SME R3 
>>S»E R4 
>>StYE R5 
};6Et THE lOHBER OF DIGITS TD TYPE 

;>SOBTRilCT IT FOR MIX. ALLOHED 

;>S»VE IT FDR USE 

;)GEr IRE ZERO FILL SHITCH 

WPICEUP THE IHPDT HUHBER 

;> CLEAR THE OBTPOT HORO 

;;RaiATE hsb ihto 'C 

;)Ga DO MSB 

;;FaitN this digit 



ftSM LSB OF THIS DIGIT 
JITYPE THIS DIGIT? 
;>BR IF RQ 
;>GEr RIO OF JBRK 
»>TEST FOP 
;>SDPPRESS THIS 07 



PDr-11/60 FPll-E HARDHARE DIAGHDSTIC 
OaFPSA.Pll 02-SEP-77 17:50 



HACYll 30(1046) 02-SEP-77 22:41 
BIHARY TO OCTAL (ASCII) AID TYPE 



PAGE 196 



SEa 0193 
SEa 021'! 



10289 


034732 


001403 




10210 


034734 


005204 




102n 


034736 


052703 


000060 


10292 


034742 


052703 


000040 


10293 


034746 


110337 


035012 


10294 


03 4752 


104401 


035012 


10295 


034756 


105337 


035014 


10296 


034762 


003347 




10297 


034754 


002402 




10293 


034766 


005204 




10299 


03 4770 


000744 




10300 


034772 


012605 




10301 


034774 


012604 




10302 


034776 


012603 




10303 


035000 


016666 


000002 


10304 


035006 


012616 




10305 


035010 


000002 




1U306 


035012 


000 




lOSl? 


035013 


000 




10308 


035014 


000 




103!)9 


035015 


000 




10310 


035016 


000000 




10311 








10312 








10313 











Bsa 


5$ 


4$: 


lie 


R4 




BIS 


»'0,R3 


5$: 


BIS 


1- ,R3 




HOYB 


R3,BS 




TYPE 


,BS 


7S: 


DECS 


SDMI 




BGT 


2$ 




BLT 


6S 




IRC 


«< 




BR 


2$ 


6$: 


HDY 


(SP)»,H5 




HOY 


(SP)*,R4 




HDY 


(SP)*,R3 




HOY 


2(SP),4(3P) 




H3Y 


(SP)»,(SP) 




RTI 




BSJ 


• BYTE 







• BYTE 





SDCHT! 


.BYTE 





SOPill: 


.BYTE 





SON ode: 


.lORD 






;jBR IF YES 

;>0aH'T SUPPRESS AIYHORE O'S 
);H1(E THIS DIGIT ASCII 
>;HAKE ASCII IF HOT ALREADY 

;;SAirE for typihg 

}}Qa TYPE THIS DIGIT 

);CaiINT BY 1 

};br if more to do 

>;br if DOHE 

;iIHSORE LAST DIGIT ISH'T A BLAHIC 

;;G0 do THE LAST OIGIT 

;> RESTORE R5 

);RESTDRE 1)4 

;)RESTORE R3 

;;SEt THE STAGE FOR RETORIIIC 

;>RErURII 

;;st3rage fdr ascii digit 
dterhihatqr for type ROOTIHE 
;t octal digit coddter 

ttZZta FILL SHITCH 
;}ND4BER of digits TD TYPE 



PDP-11/60 FPIl-E atRDUME OltGHlSTlC 
DOrPBl.Pll 02-5EP-7T IJiSO 



N*cni 10(1046) 02-SEF-TT 22:41 PtCE 197 

■HtP' IRSTROCTIOI OECODU 



SSa 0199 
SEQ 0219 



10314 








10315 








10315 








10317 








10318 








10319 








10320 








10321 








10322 








10323 


035020 


024646 




10324 


035022 


010046 




10325 


035024 


016600 


000006 


10326 


035030 


005740 




10327 


035032 


111000 




10328 


035034 


006300 




10329 


035036 


006300 




10330 


035040 


01S066 


035060 000002 


10331 


035046 


016066 


035062 000004 


10332 


035054 


012600 




10333 


035056 


000002 




10334 








10335 








10336 








10337 








10338 








10339 








10340 








10341 








10342 








10343 


035060 


000000 


000000 


10344 


035064 


034042 


000340 


10345 


035070 


034616 


000340 


10346 


035074 


034572 


000340 


10347 


035100 


034632 


000340 


10343 








10349 


035104 


035426 


000340 


10350 


035110 


035452 


000340 


10331 


035114 


035460 


000340 


10352 


035120 


035246 


000340 


10353 


035124 


035234 


000340 


103S4 


035130 


035404 


000340 


10355 


035134 


035372 


000340 


10356 


035140 


035330 


000340 


10357 


035144 


033304 


000340 


1035B 


035150 


031406 


000240 


10359 


035154 


031400 


000240 


10360 


035160 


031230 


000240 


10361 


035164 


031220 


000240 


10362 


035170 


031150 


000240 


103S3 


035174 


031554 


000240 


10364 


035200 


031476 


000240 


10365 


035204 


032222 


000240 


10366 


035210 


032214 


000240 


10367 


035214 


032204 


000240 


10368 


035220 


031660 


000240 


10369 


035224 


031636 


000240 



.SBTTL "TMP" IISTIDCTIOI DECODER 



;;* 



I'THia ROUTIIK HILL PICIVP HE LDIER BYTE W THE "TRAP* IISTRDCTIOI 
|*kllD ass IT TD IUDCX TBROOEII THE TRIP TtBLE rOR THE STMIIIE tOORESS 
>*0r HE DESIRED ROOTIIE. TBEI OSIIG THE tDSKESS DBTtllED II RILL 
>*60 TO TRIT ROOTIIE IT THE KSIRED PRIORITY LEVEL. 



$rREPt 



CUP 


-{SP),-(SP) 


NOI 


RO,-(SP) 


NOV 


6(SPWR0 


1ST 


-(»0) 


Non 


(RO),RO 


iSL 


RO 


ISL 


RO 


NO* 


$TRPtO*0(RO),2(SP) 


NOV 


STRPkt*2(R0),4($P) 


HOT 


(SP)*,RO 


RTI 





;;RESERVE TID RDRDS OR STICK 

;;S«VE RO 

IJCOPT TRtP tODRESS 

;)BtCIBP BT TVO 

>}EEI RITE BYTE OF TRUP 

7;P0SITial FOR laOEIIRE 

»> 

;>IIOEX TO TABLE, HEM PC 

;;UD PS 

;> RESTORE RO 

>;EID GO TO THE RODTIIE 



.SBTTL TRAP TABLE 



;*ihis table coirtlls tre siartiis addresses op ire rootires called 

;*by the "trap" iisirsctioi. 

;rdotiie/prio 

, / 

$trpad: .HORD 0,0 

STYPE,PR7 >;CALL:TYPE 

$TYP0C,PR7 J ;CALL>TYPDC 

$TYPaS,PR7 ;;CALL:TYP0S 

$TYPDK,PR7 >;CALLxTYPaR 

;iDTE: THE roLLomae 

$CaOES,PR7 >;CALL^[:ID$ES 

$ERPIT,PR7 ;>C1LL:ERRPRT 

$[.PPII,PR7 ;;CtLL=LaOPIT 

$SETDR,PK7 ;>CtLL:SETDII 

SCLRD«,PR7 >;C>LLsCLRD« 

$SGTFP,PR7 ;;C1LL=SETFP 

$CLRFP,PR7 ;;CALL'°CLRFP 

$SET0B,PR7 JfCtLL^SETOB 

SCLR»B,Pn7 ;;CALL:CLR0B 

SZPHFP,PR5 ;;CALL=ZAPHFP 

$ZP»FP,PR5 i;CALL:ZAPVFP 

$D0BL,PR3 ;;CALL=DBLDAT 

$SaGL,PR5 ;;CALL=SGLDAT 

$R»FPS,PR5 ;>CALL-RARFP5 

$FtXFR,PR5 };CtLL=:FIIFRA 

SGADJ,PR5 );CALL=EADJ 

$CIIP4«,PR5 ;;CALL::CI(P«4N 

SCNP2II,PR5 ;;CtI.L>CNP32N 

$CRPini,PR5 ;;CALL=CNPIXM 

$AS64I,PR5 ;;CALL=ASa64I 

SAS64N,PR5 MCALL:(SB64H 



TRAPf 1(104401) 
TRAP»2(104402) 
TRAP>3(1Q4403> 
TRAPf4( 104404) 
TRAP EHrRIES ARE 
TRAPtS(10440S) 
TRAP>6( 104406) 
IRAP»7(104407) 
TRAP»10(104410) 
TRAPi-lK 104411) 
TRAP»12(104412) 
TRAP»13(104413> 
IR»P»14(104414) 
rRAP*15(104415) 
raAP<'16(104416) 
T»AP»IT{104417) 
TRAP<'20(104420) 
TRlPf21(104421) 
TRAP>'22(104422) 
T9AP«'23(104423) 
iaAP»24(104424) 
TRAP»25(104425) 
TRAPi- 26(104426) 
TRAP* 27(104427) 
TRAP»90(104430) 
TRAP»31( 104431) 



tTY TYPE3DT RQDTINE 

TYPE OCTAL RUMBER (HITH LEAOm!; ZEROS) 
TYPE OCTAL ROMBER (MO LEADIRG ZEROS) 
TYPE OCTkL HONBER OS PER LAST CALL) 
ADDITIORALLY DEFINED USER ERTRIGS 
LOAD SESCAPE, [F Sil6=l 
SETOP JLPERR TQ THIS CALL 
SETUP SLPADR TO THIS CALL 
SETDP LINE-CLOCK - PROC HURi: ENABLE 
CLEAR LIRE-CLOCK - PROC HUNC ENABLE 
SETOP FP TRAP ESCAPE 
CLEAR FP TRAP ESCAPE 
SETOP BM UBRK ESCAPE ENABLE 
CLEAR 8N UBRK ESCAPE ENABLE 
INIT HFP-FPS-FEC-FEA, 9FP ENA8 
IRII HFP-FPS-FEC-FEA, HFP OtSAB 
4 HOROS OF RANDOM DATA 
2 HORDS OF RANDOM OAT A 
RANDOM FPS IN "SFPS" 
FIX FRACTION, USING EXP^EAOJ 
CALCULATE NORMK-EAOJ 
64. BIT COMPARE EO-NE 
32. BIT COMPARE EQ-NE 
32.-64. BIT COMPARE EQ-NB 
64. BIT IMMEDIATE "ASHC 
64. BIT MEMORY "ASHC" 



PDP-lt/60 FPll-E HARDNARE DIAGNOSTIC MACYll 30(1046) 
OQFPEA.Pll 02-SEP-77 17:50 TRAP TABLE 



02-SEP-77 22:41 PAGE 198 



SEQ 0200 

S£J 0320 



10370 
10371 
10372 
10373 
10374 
10375 
10376 
10377 
10378 
10379 
10390 
103B1 
10382 
10313 
10384 
10385 
10386 
10337 
103S8 
10389 
10390 
10391 
10392 
10393 
10394 
10395 
10396 
10397 
10393 
10399 
10400 
10401 
10402 
10403 
10404 
10405 
10406 
10407 
10408 
10409 
10410 
10411 
10412 
10413 
10414 
10415 
10416 
10417 
10418 
10419 
10420 
10421 
10422 
10423 
10424 
10425 



035230 032112 000240 



$SB64M,PR5 



;;CALL=S0B64N TRAP«32(104432) 64. BIT MEMORY "SUB" 



t* 
}* 
»* 
>■ 

;• 
}• 
}• 
>* 
>• 
;* 
;• 
>* 



...SETOP LINE-CLOCK/PROCESSOR HUNG ESCAPE (SETDl, CLRDN) 

THIS ROUTiaC SETS OP "DRESCP" NITH THE CONTENrS OF THE 
FOLLOIIHG NORO (AN ADDRESS), AND ALSO SETS THE "ONPLIG" 
TO (377), IIDICAUNG ESCAPE IS ENABLED, IF AND NHEH THE 
RETURN ADDRESS FROM THE LIRE CLOCK INTERRUPT SERVICE 
ROUTINE IS SEEN TO BE TRE SAME VALUE FOR (DWICNT) 
CQNSECDTITE CLOCK TICIS. 



CALLED BY: 
OR 



5ETDN 
ESCAPE 



035234 
035240 
035244 
035246 
035254 
03S262 
035266 
035274 
035302 



005037 
105037 
000410 
017637 
112737 
062716 
013737 
013737 
000002 



002634 
002644 

000000 
000377 
000002 
003000 
002640 



002634 
002644 



002636 
002642 



SCLRDV: CLR 
CLRB 
BR 

SSETDN: MOV 
MOVB 
ADD 

$DN: MOV 
MOV 
RTI 



DHG5CP 

DNFLIG 

SDH 

e(SP>,D«ESCP 

f377,DVFLAG 

*2,(SP) 

ONICNT,DNCNIR 

DHLaOP,DllaLOP 



>ENTER ROUTINE 

;ESCAPE ADDRESS FOR TIMEOUT 



;CLEAR PREY ENABLE 



;CLBAR ESCAPE AODR 
;CLEAR ENABLE FLAG 

} 

;get escape address 

;setop flag for enable 

;fix return address 

;aliiats reset counter for matches 

i reset loop count 

>ano return 



.SBTTL ...SETUP PROCESSOR NICROBREAK ESCAPE (SETDB, CLRUB) 

;• THIS ROUTINE SETS DP "OBESCP" NItH THE CDHTEHTS OF THE 
POLLOHIIG NORO (AN ADDRESS), AND ALSO SETS THE "OBTPOK" 
TO (377), INDICATING ESCAPE IS ENABLED, IF AND NHEN THE 
PROCESSOR NICROBREAK OCCURS. THE COUNT IN "UBCNTR" IS 
BUHPEO EACH TIME ALSO. "PLAG<8>" IS ALSO SETUP 
TO ENABLE THE NEXT BREAK. RETURN IS MADE TO THE ADDRESS 
IN "OBESCP" IF II IS NONZERO. 



;• 
;* 
>• 
;• 
;* 
J* 
>* 
;* 
;* 
;* 



CALLED by: 
OR 



SETOB 
ESCAPE 



035304 
035310 
035314 
035316 
035322 
035326 
035330 
035336 



005037 
105037 
010046 
07 66 00 
042700 
000415 
017637 
112737 



002626 
002625 



000144 

100000 



000000 
000377 



002626 
002625 



SCLRUB: CLR 
CLRB 
MOV 
NED 
BIC 
BR 

SSETUB: MUV 
MOYB 



DBSSCP 

UBTPOK 

RO,-(SP) 

,RFLAG 

«BIT15,R0 

$0B 

»(SP), OBESCP 

11377, UBTPOK 



;ENTER ROUTINE 

;ESCAPE ADDRESS FDR BREAK 



;CLEAR PREY ENABLE 



;CLEAR ESCAPE ADDR 

>CLEAR ENABLE FLAG 

;StVE 

;GET BM FLAGS IN RO 

;ZAP UBRK ENABLE 

;GET ESCAPE ADDRESS 
;SET0P FLAG FOR ENABLE 



PDP-ll/SO rCll-E HtROViRI DItEiaSTIC 
SarPEA.Pll 02-SBP-7T 17IS0 



NtCfll 30(1048) 02-SEP-7T 22t41 PICE 199 
...SETOF PIOCESSOK IIICRMREill ISCiPE (SETOB# CLRSt) 



SEQ 0201 
SEO 0221 



035344 062716 

035350 010046 

03S352 076600 000144 

035356 052700 100000 

035362 075600 

03S366 012600 

035370 000002 



000002 



000344 



10426 
10427 
10420 
10429 
10430 
10431 
10432 
10433 
10434 
10435 
10436 
10437 
10438 
10439 
10440 
10441 
10442 
10443 
10444 
10445 
10446 
10447 
10448 
10449 
10450 
10451 
10452 
10453 
10454 
10455 
10456 
10457 
10458 
10459 
10460 
10461 
10462 
10463 
10464 
10465 
10466 
10467 
10463 
10469 
10470 
10471 
10472 
10473 
10474 
10475 
10476 
10477 
10478 
10479 
10430 
10491 



POP-ll/60 FPIl-E UtRDHXRE DIIGNQSTIC 
OOFPEA.Pll 02-SEP-77 17:50 



101S2 








10483 








104B4 








10435 








10486 








10487 








10438 


035452 


011637 


001222 


10487 


035455 


000002 




10490 








10491 








10492 








104-)1 








10494 








10495 








10496 








10497 








10498 








10499 


035460 


011637 


001220 


10500 


035464 


000002 




lOiOl 








10502 








10bO3 








10504 








10505 








10506 








10S07 








10508 








10509 








10510 


035466 


012737 


0356 40 000024 


10511 


035474 


012737 


000340 000026 


10512 


035502 


010046 




10513 


035504 


010146 




10514 


035506 


010246 




10515 


035510 


010346 




10516 


035512 


010446 




10517 


03S514 


310546 




10513 


035516 


017746 


143532 


10519 


035522 


010637 


035644 


10520 


035526 


012737 


035540 000024 


10521 


035534 


000000 




10522 


035536 


000776 




10523 








10524 








10525 








10526 


035540 


012737 


035640 000024 


10527 


035546 


013706 


03 5644 


10528 


035552 


005037 


035644 


10529 


035556 


005237 


035644 


10530 


035562 


001375 




10531 


035564 


011600 




10532 


035566 


076600 


000226 


10533 


035572 


012577 


143456 


10534 


035576 


012605 




10535 


035600 


012604 




1053S 


035602 


012603 




10537 


035604 


012602 







too 


K,(SP) 




MOI 


RO,-<SP> 




RED 


,RP[.«C 




BIS 


fBITlS^RO 


l»t 


MED 


.VFLtG 




«ai 


(SP>*,RO 




RTI 





tm RCTDH ADDRESS 

>sty( 

ten PLASs II RO 

;eia«le BK DBRK PLAe<S> 
>IESET rlACS 
) RESTORE RO 
tUD RETDRB 



»>••«»»•••••»•• 



...SETUP PLaATiac paim trap escape (settp, ccrpp) 

THIS ROBTIiE SETS OP 'FPESCP' KITE THE CORTEMIS OF THE 
POLLOniG HDRB (Al ADDRESS), A(D ALSO SETS TBE 'PPTPaF* 
TO (377), IIDICATIIS ESCAPE IS EIABLED, (P AID IIER THE 
PLDATIIC POIlt TRAP TO (244) OCCURS. TIE SERVICE RODTIIE 
CLEARS •FPTPDK' AFTER TIE TRAP, SO MORE TSAR DIE 
II A ROW BILL CEIERATE Al ERROR- 



CALLED Bl: 

OR 



SETFP 
ESCAPE 



035372 005037 002620 

035376 105037 002622 

035402 000410 

035404 017637 000000 002620 

035412 112737 000377 002622 

035420 062716 000002 

035424 000002 



$clifp: clr 

CLRB 
BR 

SSETFP! lOJ 
NOVB 
ADD 

$FP: RTI 



FPESCP 

FPTPOI 

SFP 

)(SP), FPESCP 

|377,FPTPDr 

#2,(SP) 



lEITER RODTIIE 
; ESCAPE ADDRESS 



;CIEAR PREV EIABLE 



;ci.ear escape ador 
;clear eiable flag 

)get escape address 
jsetop flag for siable 
jfix reiorn address 
;aid return 



035426 032777 OOOIOO 143620 

035434 001403 

035436 017637 000000 001344 

035444 062716 000002 

035450 000002 



.SBTTL 

>* 
>• 
>* 
>* 
>* 
1* 
I* 
»* 
>* 
>* 

SCIDES: 
1$: 



...COIOITIOIALLT LOAD $ES:APE (CIDSES) 

THIS RODTIIE LOADS TIE lEtT IDRD AFTER ITS CALL IITO 
THE SYSNAC SESCAPE WORD, IHICR IS DSEO AS THE EXIT 
ADDRESS IBEI oERROR !.■ IS CALLED AID SESCAPE IS lOIZERO. 
{ESCAPE IS ZEROED II TBE •SCOPE* RDUTIIE. 

lOTE: THE LOAOIIG SILT TAKES PLACE IF SH6-1. 



CALLED BT: 



CIDSES 
ESCAPE 



BIT 
BED 
MOT 
ADD 
RTI 



tS<l6,|SIR 
IS 

»(SP),$ESCAPE 
t2r(SP) 



;COIDItIOIAL LOAD SESCAPE 
>"ESCAPE"=ADDR TO PDT II SESCAPE 



;BII SET 7 
;8R IF lOT 
>LOAD FRDH REXT lORO 

;fix returi address 
;aid retdri 



NACIll 30(1046) 02-SEP-TT 22:41 PAGE 200 
...SETUP ERROR LOOP (SLPERR) POUT (SRRPIT) 

.SBTTL ...SETOP ERROR LOOP (SLPERR) POIII (ERRPII) 

)• SETS DP SLPERR LOCATIDI TO AFTER THE CALL 

J* 

;• CALLED BY: ERRPIT 



SEO 020/ 
SE3 0222 



SERPIT: NOT 
RTI 



(SP), SLPERR 



JPOIIT SLPERR TO RETORR LQCATIOR 
;ARD RETORR 



>»• 



.SaTTL ...SETDP SCOPE LOOP (SLPADR) POIRT (LOOPIT) 

;• SETS DP SLPADR LOCAtlOl TO AFTER THE CALL 

)* 

)• CALLED BY: LOOPIT 



SLPPIT: HOT 

RTI 



(SP),SLPADR 



IPOIIT SLPADR TO RETORR LOCATION 
;ARD RETDRI 



.SBTTL POWER DOII AID UP ROUTIIES 

;POIER DOII ROUTIIE 

SPIRDI: ROT fSILLOP,|fPIRVEC ;;S:T FOR FAST DP 

HOT t340,(IPI«TEC4'2 )>PRtO:7 

ROY RO,-(SP) >>POSH RO OK STACX 

laV R1,-{SP) j;POSH Rl ON STACK 

HOY R2,-(SP) ;;PUSH R2 OR STACK 

ROT R3,-(SP) ;:push r3 on stack 

ROY R4,-(SP) »»POSH R4 01 STACK 

ROY R5,-(SP) );PDSH R5 01 STACK 

ROY «5IR,-(SP) )>POSH (SIR OR STACK 

ROY SP,$SAVR6 )>SA»E SP 

ROY tSPNRDP/tfPIRYEC >>SET DP VECTOR 

HALT 

3R .-2 ;)HA1G OP 



>}' 



JPOIER DP RODTIIE 
SPIRDP: 



I$! 



ROY 


(SILLDPrlH 


ROY 


$SAYR6,SP 


CLR 


$SAYR6 


INC 


$S1YR6 


aiE 


IS 


NOV 


{SP),RO 


RED 


,226 


ROY 


(SP)*,SSNR 


RUV 


(SP)t,R5 


ROY 


(SP>»,R4 


ROY 


(SP)»,R3 


ROY 


(SP)»,R2 



;;Ger sp 

>»IAIT LOOP FOR THE TTY 

JJNAIT FOR THE IRC 

;;0F IDRD 

;SET SAVED SIR OFF STACK 

;RESTaRE SHR COITERTS (CRSL.SI IN ASPHIC063) 

;;POP STACK IITO 9SHR 

;;POP STACK IRTO R5 

OPO? STACK INTO R4 

;;Pa> STACK IRTO 93 

;;POP STACK IRTO R2 



POP-11/50 rPH-E JIROHRE DIlkCIOSTIC 
DOrPEA.Pll a2-SgP-77 lltSO 



NtCYU 30(10«t> 02-SEP-77 
POHk DOH 110 OP JtOatllES 



22i41 PI6K 201 



SEQ 0203 
SEa 0223 



10538 


035«0« 


012601 








NOT 


10539 


03S«10 


012600 








NOV 


10540 


035612 


012737 


035486 


000024 




NOI 


10541 


035620 


012737 


000340 


000026 




ml 


10542 


035626 


104401 








TIPE 


10543 


035630 


035646 






$P«l!IWl 


.von) 


10544 


035632 


012716 








NO! 


10545 


035634 


003664 






SPHRIDS 


.VDKD 


1054S 


035636 


000002 








DTI 


10547 


035640 


000000 






$ILLIIPI 


HILT 


10548 


035642 


000776 








BR 


10549 


035644 


000000 






$StV(t«l 





10550 


035646 


005015 


047520 


042527 


jPDKBS 


.ISCIZ 


10551 


035654 


000122 










10552 












.IVEI 


10553 














10554 










>.*«««i 





(3P>>rKl >>POP STICK I»D Rl 

(SP)*,RO l>PDP' STICK IITD RO 

t$PIIROI,tfPIIRfEC >;SEI gP THE POWER Don VECTOR 
f340,ttPI>RTEC*2 ;>PRlai7 

;iEP3RT rSE POWER FtlkDRE 
tPOWER IIPDIER Fill HKSSkH POUTER 

(PC}*,(SP} »tESTlRT AT RESTRT 

RESNT >|REST1RT UDRESS 



<lS><12>»PailER* . 



»TrK POWER OP SiaWEICE Wis STARTED 
) I BEFORE TBE POWER 00*1 WkS COMPLETE 
fttn THE SP BERE 



PDP-11/50 PPll-e HllHOW»RE OIIGROSTIC 
D9FPF.».P11 02-SEP-77 17:50 



10555 










.SBT1 


10556 












10557 












10559 


0356S6 








ENi: 


10559 


035656 


047125 


054105 


023S20 


ENB: 


10560 


035664 


020104 


050106 


020120 




10561 


035672 


051124 


050101 


052040 




10562 


035700 


020117 


031050 


032064 




10563 


035706 


000051 








10564 


035710 


047125 


054105 


023S20 


ENC: 


10565 


035716 


020104 


051124 


050101 




10555 


035724 


052040 


020117 


032050 




10567 


035732 


OUOOSI 








10568 


035734 


047125 


054105 


023520 


EDO: 


10569 


035742 


020104 


051124 


050101 




10570 


035750 


052040 


020117 


030450 




10571 


035756 


034460 


000 






10572 


035761 


125 


042516 


050130 


ERE: 


10573 


035766 


0'12047 


052040 


040522 




10574 


035774 


020120 


047524 


024040 




10575 


036002 


030451 


024464 


000 




10576 


036007 


115 


044501 


052116 


EKEl: 


10577 


036014 


044440 


051516 


051124 




1057B 


036022 


040440 


052114 


051105 




10579 


036030 


042105 


040440 


030103 




10580 


036036 


000 








10581 


036037 


115 


044501 


052116 


ENE2: 


10582 


036044 


044440 


051516 


051124 




105B3 


036052 


040440 


052114 


051105 




10584 


036060 


042105 


043040 


051520 




10595 


036066 


000 








105B5 


036067 


lis 


030120 


020054 


ENE3: 


105S7 


036074 


041501 


020062 


047115 




i0588 


036102 


052105 


051450 


041453 




105B9 


036110 


020051 


051105 


000122 




10590 


036116 


047115 


026123 


040440 


EIIE4: 


10591 


036124 


030503 


047040 


051117 




10592 


036132 


020115 


051105 


000122 




10593 


036140 


040515 


026123 


040440 


EHE5) 


10594 


036146 


030503 


050040 


042522 




10595 


036154 


051455 


043110 


020124 




10596 


036162 


051105 


000122 






10597 


036166 


040515 


026123 


040440 


EME6: 


10598 


036174 


031103 


041440 


052116 




10599 


036202 


020122 


047111 


051103 




10600 


036210 


042440 


051122 


000 




10601 


036215 


115 


046125 


042516 


ENF: 


10502 


036222 


020124 


052515 


052114 




10603 


036230 


051055 


046517 


041440 




10604 


036236 


047117 


042524 


052116 




10605 


036244 


020123 


051105 


000122 




10606 


036252 


052515 


047114 


052105 


EHS: 


10607 


036260 


041440 


052116 


026522 




10608 


036266 


047522 


020115 


047503 




10609 


036274 


052116 


047105 


051524 




10610 


036302 


042440 


051122 


000 





MUCTll 30(1046) 02-SEP-77 22:41 PIGE 202 
ERR HESSAOES, DATk lEtDERS, Dift VECTORS, ETC 

ERR NESSJieES, DlTt BEIDERS, ItTt TECTORS, ETC 

I ERR MESSAGES HERE 

.ASCII 'UWEEP'D FPP TRAP TO (244)" 



.ASCtZ "DREIP'D TRAP TO (4)* 

-ASCII 'OHEXP'D TRAP TO (10)" 

.ASCII "OWEIP'D TRAP TO (114)' 

.ASCII "NAIIT IWSTR ALTERED ACO" 

.ASCII "HAIIT IWSTR ALTERED FPS" 

.ASCII "KPP, AC2 IIWET(S»C) ERR" 

.ASCII »IIIS, ACl aORII ERR* 

.ASCII "HAS, ACl PRE-SHFT ESR" 

.ASCII "HAS, AC2 CiTR IWCR ERR" 

-ASCII "HOLHET HOLT-BOH COHTEHTS ERR" 

.ASCII "HOLRET CWTR-RO* CPRFERTS ERR" 



SEQ 0204 
SE] 0224 



PDP-11/SO FPll-E HtRDKlRE DIIGROSTIC 
DSFPEt.Pll 02-SEP-77 UtSO 



10611 
10612 
10613 
lOilt 
10615 
10616 
10617 
1061B 
10619 
10620 
10621 
10622 
10623 
10624 
10625 
10626 
10627 
10628 
10629 
10630 
10631 
10632 
10633 
10634 
10635 
10636 
10637 
10S38 
106 39 
10640 
10641 
10642 
10643 
10644 
10645 
10S46 
10647 
10548 
10549 
10530 
10651 
10652 
10653 
10534 
10655 
10656 
10657 
10599 
10659 
10660 
10661 
10562 
10663 
10564 
10665 
10566 



036307 
036314 
036322 
036330 
036333 
036340 
036346 
0363S4 
036362 
036370 
036376 
036404 
036407 
036414 
036422 
036430 
036436 
036444 
036452 
036460 
036462 
036470 
036476 
036504 
036511 
036516 
036524 
036532 
036540 
036546 
036SS4 
036552 
036570 
036576 
036604 
036611 
036616 
036624 
036632 
036640 
036646 
036647 
036654 
036662 
036670 
036676 
036677 
036704 
036712 
036720 
036726 
036734 
036742 
036750 
036756 
036762 



115 
020124 
051055 
051122 

110 
047506 
024133 
052523 
056460 
020104 
020113 
042504 

110 
047506 
024133 
052523 
056460 
054105 
042506 
000101 
051506 
042101 
05110S 
042133 

106 
040440 
042440 
055522 
043110 
050105 
026062 
025113 
026103 
042440 
042440 

120 
052510 
044514 
047514 
046511 

000 

102 
046501 
043501 
052111 

000 

102 
043501 
020127 
046502 
051124 
042040 
020105 
043040 
047440 
046502 



046125 
0S1S15 
04«517 
000 
050106 
04K22 
042101 
024502 
020073 
043111 
042504 

ooo 

050106 
045522 
042101 
024502 
020073 
023520 
027503 

040520 
051104 
026122 
056S06 
050123 
042104 
051122 
041123 
020120 
021460 
052440 
051440 
025040 
040516 
051122 
04TS22 
043516 
042516 
045503 
047505 

020115 
027511 
020123 
042440 

020115 
020123 
OSllOS 
044440 
027461 
041505 
0511 OS 
040514 
000113 
044440 



042516 
052114 
042440 

0444$? 
0264«7 
025S04 
0464S2 
040502 

osnn 

047S03 

044457 
02645T 
025M4 

046452 

047125 
020104 
042506 

020104 
020123 
051040 

000 
042101 
051522 
020054 
000135 
051120 
027461 
051102 
053122 
025457 
046102 

000 
020103 
020072 
041440 
052040 
052125 

044127 
046106 
047111 
051122 

04610C 
027S22 
000122 
051516 
050106 
042117 
035522 
051507 



051516 EN9: 



mcni 30{104() 02-SeP-77 22s41 PICE 303 

n» ussieis, o»t* bkaders, Dt» iectors, etc 

EMi .tSCIZ ■HOI.IET NDLr-RM ERII' 



.4SCIX •Hrp/trau/-c(40B*UB>^H03i tut irou decdoe* 



.ASCII •|PPAIF(Hai/-t(tQD«SDE}*M03> OIEZP'O FEC/FEJt> 



SEQ 0205 
SES 0225 



ENO: 
ENP: 



.tSCIZ •PSPtO MOSS ERR, RCOPl* 



.15CIZ 'PSPU UPRS ERR, RCSfl* 



.tSCIZ "HFP PREPa/1/2, II8RK, SRVC, •/* ElkBL ERR' 



.tSCIZ 'PROC HOIGl LIIE CLOCK TIHEOOT* 



.ikSCtZ "BH HBANI/FLAES tfIT ERR' 



.«SCIZ 'BN Flics R/ll ERR* 

.tSClZ 'BN IISTRl/FP DECODE ERR; FLIES OK' 



.ISCIZ '911 IISIRl/FP DECODE OR FLkGS ERR' 



PDP-lt/60 FPll-E HtROH/lRE OltGROSTIC 
OQFPEA.PU 02-SEP-77 17:50 



10667 
10668 
10669 
10670 
10671 
10672 
10673 
10674 
10675 
10676 
10677 
10678 
10679 
10680 
10691 
10682 
10683 

106 84 
10695 
10686 
10687 
10688 
10689 
10690 
10691 
10692 
10693 
10694 
10695 
10696 
10697 
10698 
10699 
10700 
10701 
10702 
10703 
10704 
10705 
10706 
10707 
10708 

107 09 
1O710 
10711 
10712 
10711 
10714 
10715 
10716 
10717 
10718 
10719 
10720 
10721 
10722 



036770 
036776 
037004 
037012 
037020 
037023 
037030 
037036 
037044 
037052 
037060 
037066 
037070 
037076 
037104 
037112 
037116 
037124 
037132 
037140 
037141 
037146 
037154 
037162 
037170 
037176 
037204 
037211 
037216 
037224 
037232 
037240 
037246 
037254 
037262 
037270 
037276 
037304 
037312 
037320 
037326 
037330 
037336 
037344 
037352 
037356 
037364 
037372 
037400 
037406 
037413 
037420 
037426 
037434 
037442 
037450 



051124 
042040 
020105 
040514 
051122 

102 
043501 
043101 
051503 
041440 
042522 
000105 
046502 
043040 
052123 
0S1S03 
043110 
041526 
052116 

000 

102 
051102 
042504 
020115 
041533 
033460 
030443 

102 
043516 
047111 
021)120 
027517 
020113 
052515 
042055 
032123 
020110 
043505 
042101 
020073 
000060 
052515 
051055 
020105 
051105 
052515 
051055 
020105 
051105 
051443 

115 
020124 
051040 
026505 
044124 
042511 



027461 
041505 
051117 
031507 
000 
020115 
036464 
042524 
020120 
051516 
052123 

041040 
026520 
044440 
000120 
020120 
043440 
042440 

042101 
020113 
043040 
043110 
042117 
043057 
056466 
020115 
042040 
020107 
046106 
030106 
042523 
047114 
052101 
041525 
051117 
020056 
042440 
023060 

047114 
050111 
027460 
000122 
047114 
050111 
027460 
035522 
041453 
046125 
032315 
050111 
026501 
052522 
020122 



050106 
042117 
043040 
042440 

046106 
020061 
020122 
050106 
020124 
051117 

042101 
047103 
020116 

051123 
040522 
051122 

052440 
047503 
047S22 
020120 
021505 
041S0S 
000 
052510 
051125 
043110 
043520 
041501 
000121 
052105 
020101 
027513 
051040 
047514 
051122 
036460 

052105 
046120 
020061 

052105 
046120 
020061 
051440 
000 
042516 
042114 
046120 
020061 
046440 
051105 



NtCYll 30(1046} 02-SEP-77 22:41 PICE 204 
ERR MESSAGES, D1T> BEiOERS, OlTt VtCtORS, ETC 



.ASCIZ 'BN FLAG4=1 IFTER CSP FP CXST RESTORE' 



SF.a 0206 
SEa 0226 



.iSCIZ "BN BAD FP-CISI l» CSP' 



.ASCIZ "HFP SRVC GRAII ERR' 



.ASCIZ 'BAD OBRE CODE FRON HFP CC0DEt07/FECtl6]' 



.ASCIZ 'BN 80IG OORIIG HFP FLPGO/FPACE SES' 



ENAO: .ASCIZ 'NBLIET-DATA STBCI/B OR REG. LOAD ERR> 0*0=0' 



.ASCIZ 'NULIET-RIPPIE 0/1 EUR" 



.ASCIZ "inLIEI-RIPPLE 0/1 ERR; S*S«C' 



.ASCIZ 'NIILNET NOLO RIPPLE-A-1 TflRD NIER ERR" 



PDP-ll/tO rPU-E aiRDVAlE DItGIOSTIC 

Darpei.pii os-scp-n it: so 



ie723 


037456 


(100122 






10724 


037460 


052515 


047114 


052105 


10725 


037466 


046440 


046125 


020104 


10726 


037474 


044532 


050120 


042514 


10727 


037502 


040455 


030455 


052040 


10728 


037510 


OiSlllO 


020125 


04051S 


10729 


037516 


042116 


042440 


051122 


10730 


037524 


000 






10731 


037525 


110 


050106 


020120 


10732 


037532 


052123 


052101 


051S2S 


10733 


037540 


044440 


051516 


051124 


10734 


037546 


042440 


042530 


020103 


1073S 


037554 


046101 


042524 


042522 


1073S 


037562 


020104 


050106 


000123 


10737 


037570 


047516 


046522 


026513 


10738 


037576 


040505 


045104 


051457 


10739 


037604 


043110 


051124 


042440 


10740 


037612 


051122 


000 




10741 


037615 


123 


043110 


051124 


10742 


037622 


045040 


031050 


0320S3 


10743 


037630 


020051 


043117 


0SS040 


10744 


037636 


051105 


020117 


051105 


10745 


037644 


000122 






1074S 


037646 


044123 


052106 


020122 


10747 


037654 


024122 


030461 


026456 


10748 


037662 


024461 


047440 


020106 


10749 


037670 


042532 


047522 


042440 


10750 


037676 


051122 


000 




10751 


037701 


123 


043110 


051124 


10752 


037706 


020054 


040515 


026523 


10753 


037714 


044522 


042524 


051040 


10754 


037722 


OiOlll 


046120 


026S0S 


10755 


037730 


026501 


020061 


05110S 


10756 


037736 


000122 






10757 


037740 


044123 


052106 


026132 


10758 


037746 


04S440 


051516 


046055 


10759 


037754 


043105 


027524 


044522 


10760 


037762 


042524 


051040 


050111 


10761 


037770 


046120 


026505 


026501 


10762 


037776 


0200S1 


051105 


000122 


10763 


040004 


042114 


027506 


052123 


10764 


040012 


020106 


051106 


041501 


10765 


040020 


042040 


052101 


OSOlOl 


10766 


040026 


052101 


020110 


051105 


10767 


040034 


000122 






1076B 


040036 


042114 


027504 


052123 


10769 


040044 


020104 


osiioe 


041501 


10770 


040052 


042040 


052101 


050101 


10771 


040060 


052101 


020110 


051105 


10772 


040066 


000122 






10773 


040070 


051506 


040520 


020104 


10774 


040076 


040504 


040524 


042440 


10775 


040104 


051122 


000 




10776 


040107 


106 


050123 


042101 


10777 


040114 


043040 


026520 


047111 


10773 


040122 


0S2123 


020122 


047515 


POP-U/50 FPll- 


E HtRDUlRE DItSanSTIC 


OQFPEd. 


Pll 02-SEP-77 


17:50 




10779 


040130 


044504 


044506 


042105 


10780 


040136 


051440 


041522 


040455 


10781 


040144 


041503 


042440 


051122 


10792 


040152 


000 






10783 


040153 


106 


050123 


042101 


10784 


040160 


0514S5 


041505 


055524 


10785 


040166 


042103 


020135 


042101 


10785 


040174 


051104 


027523 


051127 


10737 


040202 


052111 


036505 


047105 


10788 


040210 


041101 


020114 


051105 


10789 


040216 


000122 






lOJJO 


040220 


051505 


040520 


027104 


10791 


040226 


020102 


042114 


027530 


10792 


040234 


053123 


020130 


040504 


10793 


040242 


040524 


040530 


044124 


10794 


040250 


042440 


051122 


000 


10795 


040255 


105 


050123 


042101 


10796 


040252 


040456 


046040 


054104 


10797 


040270 


051457 


054124 


042040 


10798 


040276 


052101 


030101 


052101 


10799 


040304 


020110 


051105 


000122 


10800 


040312 


040506 


052514 


040440 


10801 


040320 


042104 


027504 


040503 


10802 


040336 


051122 


020131 


042522 


10803 


040334 


052523 


052114 


042440 


10804 


040342 


051122 


000 




10805 


040345 


106 


050123 


042101 


10306 


040352 


044456 


027116 


052515 


10807 


040360 


020130 


047111 


052502 


10808 


040366 


026506 


047520 


052122 


10809 


040374 


042440 


051122 


000 


10810 


040401 


106 


051111 


020102 


10811 


040406 


046511 


042515 


026504 


10812 


040414 


020110 


047515 


042504 


10813 


040422 


012040 


041505 


042117 


10814 


040430 


020105 


051105 


000122 


10815 


040436 


043111 


051117 


027513 


10816 


040444 


040450 


042104 


051453 


10817 


040452 


041125 


025051 


030115 


10819 


040460 


042440 


042530 


052503 


10819 


040466 


042524 


042440 


051122 


10820 


040474 


000 






10821 


040475 


105 


050130 


052116 


10822 


040502 


042440 


036501 


026060 


10823 


040510 


042440 


036502 


020060 


10824 


040516 


040504 


040524 


040520 


10835 


040524 


044124 


042440 


051122 


10925 


040532 


000 






10827 


040533 


105 


050130 


0S2I16 


10828 


040540 


043440 


036501 


025460 


10829 


040546 


041105 


030075 


042040 


10930 


040554 


052101 


050101 


052101 


10831 


040563 


020110 


051105 


000122 


10832 


040570 


054105 


047120 


020124 


10833 


040576 


051105 


030075 


042040 


10834 


040604 


052101 


050101 


0S21II1 



HUTU 30(1046) 02-SEP-T7 22:41 PUE 205 
ERR MSSSMES, DAI* IIMOKRS, Oltl fECtORS, ETC 



ENtai .ISCIt "KOLIET KIILa RIPPt.E-t-1 TIRQ HAIO Ell* 



EMK .ASCIZ 'RPPP STITOS IISTI EIEC ALTERED PPS" 



ENAJt .ASCIZ ■■ORIIK-EAIM/SRFTR ERa' 



EHAKt .tSCtZ 'SHPTR L(2»4) OP ZER3 ERR* 



evil: . ASCII *SRPTR R<11.-1) DP ZERO ERR* 



EMH: .tSCIZ "SBFTR, NAS-RIIE RIPPLE-t-1 ERR" 



ENAI: .ASCIZ "SHFTR, NIS-LEPT/RITE RIPPLE-A-1 ERR" 



ENAO: .ASCIZ "LDP/STP FRAC DATAPAIB ERR" 



ENAP: .ASCIZ 'LDS/STD PRAC DATAPAtE ERR* 



EHAO: .ASCIZ *PSPAO DATA ERR* 

ENAR: .ASCIZ *FSPAO FP-IISTR KODIFIEO SRC-ACC ERR" 



NACYll 30(1046) 02-SEP-77 22:41 PAGE 206 
ERR HESSA6ES, DATA 8EADERS, DATA lECTORS, ETC 



ENtS: .ASCIZ "FSPAO-SECTCCDI AODRS/HRIIE-EIABL ERR" 



ENAT: .ASCIZ "BSPAD.9 LDA/STX OtllPATR ERR* 



ENAU: .ASCIZ "ESPAD.A LDX/STX DATAPATH ERR* 



EMIT: .ASCIZ "PALO ADDD/CARRY RESOLT ERR" 



ENAH: .ASCIZ "FSPAD.II.NDI IIIBDF-PaRT ERR" 



EHAX: .ASCIZ "FIRS IltMEO-fl NODE DECODE ERR" 



ENAT: .ASCIZ "IPaRK/(AOa*SOB>«IIO EXECUTE ERR" 



EHBA: .ASCIZ "EXPRT EA=0, EBsO DATAPATH ERR" 



EHBB: .ASCIZ "EXPHI EA^Ot-EBsO DATAPATH ERR" 



E11BC: .ASCIZ "EXPRT ER=0 OATAPHTH ERR" 



SEQ 0207 
SED 0227 



SEO 0203 
SE9 0228 



PDP-11/SO FPll-E HlROKltE DIlCIDStIC 
OarPEA.Pll 02-SEP-77 17150 



10835 


040612 


020110 


051105 


000122 


10136 


040620 


054105 


047120 


020124 


10«37 


040626 


040505 


052514 


042440 


10839 


040634 


026501 


046120 


051525 


10839 


040642 


042455 


020102 


042522 


10840 


040650 


052523 


052114 


042440 


10S4I 


040656 


051122 


000 




10842 


040661 


105 


050130 


052116 


10843 


040666 


042440 


046101 


02012S 


10844 


040674 


040505 


050055 


052514 


10945 


040702 


026523 


O4110S 


046440 


10846 


040710 


046125 


027506 


042523 


10847 


040716 


020121 


051105 


000122 


10848 


040724 


054105 


047120 


029124 


10849 


040732 


047103 


051124 


050057 


10850 


040740 


042522 


0S14S5 


043110 


10851 


040746 


026524 


052521 


052117 


10852 


040754 


051055 


046517 


042440 


10953 


040762 


051122 


000 




10954 


040765 


111 


047506 


045522 


10855 


040772 


024057 


042101 


025504 


10856 


041000 


052523 


024502 


046452 


10857 


041006 


020060 


052523 


050115 


10US3 


041014 


052101 


027510 


030115 


10859 


041022 


051052 


020066 


051105 


IO860 


041030 


000122 






10961 


041032 


043111 


051117 


027513 


10862 


041040 


040450 


042104 


051453 


10B63 


041046 


041125 


025051 


030115 


10864 


041054 


055440 


04050S 


042453 


10865 


041062 


056502 


030075 


046457 


10366 


041070 


025060 


033122 


042440 


10N67 


041076 


051122 


000 




10869 


041101 


111 


047S06 


045522 


10869 


041106 


024057 


042101 


025504 


10870 


041114 


052523 


024502 


046452 


10871 


041122 


020060 


054105 


047120 


10872 


041130 


027124 


040522 


043516 


10873 


041136 


027105 


047503 


042504 


10874 


041144 


051056 


046517 


042440 


10675 


041152 


051122 


000 




10876 


041155 


104 


053111 


042111 


10877 


041162 


020105 


047111 


052502 


10873 


041170 


027506 


051101 


051455 


10879 


041176 


044510 


052106 


043040 


10880 


041204 


050123 


042101 


051455 


10891 


041212 


046105 


041505 


020124 


10882 


041220 


051105 


000122 




10883 


041224 


042114 


050103 


044450 


10884 


041232 


037055 


024S06 


043040 


10895 


041240 


044520 


046516 


054125 


10896 


041246 


042057 


052517 


020124 


10887 


041254 


047503 


053116 


051105 


10888 


041262 


020124 


051105 


000122 


10889 


041270 


042506 


050130 


043057 


10890 


041276 


046101 


020125 


050106 



POP-ll/60 FPU-E UtRDHtRE DIISNOSTIC 
OOKPSK.Pll 02-SEP-77 17:50 



10891 


041304 


020123 


026506 


020104 




10892 


041312 


027446 


020053 


026522 




10993 


041320 


020124 


047515 


042504 




10994 


041326 


042440 


0S1122 


000 




10895 


041333 


106 


040522 


052103 


ENBN: 


10896 


041340 


047511 


027516 


045103 




10897 


041346 


042122 


042455 


042530 




10898 


041354 


027503 


050106 


042456 




10890 


041362 


044515 


027124 


020106 




10900 


041370 


040504 


040524 


042440 




10901 


041376 


051122 


000 






10902 


041401 


106 


044520 


044516 


ENaN: 


109 03 


0414U6 


027524 


046103 


042122 




10904 


041414 


045057 


042504 


050130 




10905 


041422 


041040 


052111 


032474 




10906 


041430 


035071 


034065 


020076 




10907 


041436 


047111 


042523 


052122 




10903 


041444 


042440 


051122 


000 




10909 


041451 


105 


051103 


043057 


enbd: 


10910 


041456 


041503 


020122 


054105 




10911 


041464 


042503 


052120 


047511 




10912 


041472 


025516 


041506 


020103 




10913 


041500 


051105 


000122 






10914 


041504 


050106 


047111 


052111 


ENCt: 


10915 


041512 


043040 


047514 


026127 




10916 


041520 


052440 


042516 


050130 




10917 


041526 


042047 


043040 


051520 




10918 


041534 


044510 


043043 


041505 




10919 


041542 


042440 


051122 


000 




10920 


041547 


106 


044520 


044516 


encb: 


10921 


041554 


020124 


046106 


053517 




10922 


041362 


020054 


043110 


020120 




10923 


041570 


044504 


047104 


052047 




10924 


041576 


052440 


051102 


040505 




10925 


041604 


020113 


051105 


000122 




10926 


041612 


046502 


053457 


050106 


EMCC: 


10927 


041620 


044440 


046114 


043505 




10928 


041626 


027114 


047111 


051124 




10929 


041634 


046116 


040456 


042104 




10930 


041642 


020122 


051105 


000122 




10931 


041650 


051505 


040520 


027104 


emcd: 


10932 


041656 


020102 


042101 


051104 




10933 


041664 


020123 


051105 


035522 




10934 


041672 


051040 


042133 


056506 




10935 


041700 


000 








10935 


041701 


105 


050123 


042101 


EMCE: 


10937 


041706 


041056 


040440 


042104 




10939 


041714 


051522 


042440 


051122 




10939 


041722 


020073 


055522 


043123 




10940 


041730 


000135 








10941 


041732 


051505 


040520 


027104 


emcf: 


10942 


041740 


020101 


042101 


051104 




10943 


041746 


020123 


051105 


035522 




10944 


041754 


051040 


042133 


056506 




10945 


041762 


000 








10946 


041763 


105 


050123 


042101 


ENCS: 



mCTll 30(104«) 02-SEP-77 22>41 PtCE 207 
MR RESSteiS, OkTk REIDIRS, Oktk ftCtORS, ETC 



ENID: .kactl "(XPir EU.D EJk-PLDS-EB RESDLT HR" 



.4SCIZ •ElPtf EULI tk-run-il NgLP/SEQ ERR' 



.tSCIZ •EIMT CITR/PRE-SirT-QOOr-ROM ERR* 



.ISCIZ "IPDRE/(tDO»SDB)*ll* S0IIP1TB/Ila*16 ERR" 



.*SC1Z "IFaRK/CtOOtSOBl'IIO CE«*EB]=0/M0*R6 ERR" 



EWBHt .»SCIZ "irORK/CUDtSIIBI'lie EXPRT.RMSC.CDDE.ROM ERR" 



.tsciz "oiriDE iiBBr/iR-sairr fspad-select err" 



.ASCIZ ■LBCP(I->F) FPIINDI/DDOT CONTERT ER!)" 



ENBLI .tSCIZ "FEXP/FtLO FPS F-O U* R-T NODE ERR" 

mcni 30(1046) 02-SEP-77 22:41 PtEE 208 
ERR NESSISES, DtT( REIDERS, Oktk fECTORS, ETC 



• iSClZ ■FRICIIDI/CI.RO-EZEC/FP.EHIT.F Oklk ERR" 



.«SCI2 'FPIIIT/CLRO/LDEX!' BIT<59:58> HSERT ERR" 



.tSCIZ "SCR/FCCR EXCEPTI31HrCC ERB" 



.iSCIZ "fPIIIt FLOII, DIEZP'O FPSHIfFEC ERR" 



• iSCIZ "FPIRII FI.OH, HFP DIDR'T OBREIK ERR" 



.4SCIZ "8M/llfP ILLEGL.IITRI!..lkDDR ERR" 



.ASCIZ "ESPkD.B tOORS ERR; RCDF]" 



.»SC1Z "ESPID.B ADORS ERR; RtSFl" 



.ASCIZ "ESPAD.A AOORS ERR; RCOPJ" 



.ASCIZ "ESPAD.A AOORS ERRJ RCSF3" 



SEa 0209 
SEO 0229 



sea 0210 

SEQ 0230 



PDP-11/SO FPll-e atRDMRE OIUIOSTIC 
DDFPEA.Pll 02-SEP-77 17:50 



1 09 47 


041770 


040456 


040440 


042104 


10948 


041776 


051522 


042440 


0S1122 


10949 


042004 


020073 


055522 


043123 


10990 


042012 


000135 






10951 


042014 


042114 


054105 


027920 


10951 


042022 


052123 


054105 


020120 


10953 


042030 


050106 


047111 


0S2S1S 


10954 


042036 


024130 


047504 


052125 


10955 


042044 


020051 


051105 


000122 


10956 










10957 










I09sa 










10959 


042052 








10960 


042052 


02645S 


050106 


026523 


10961 


042060 


026411 


043055 


041505 


10962 


042066 


CI04455 


026455 


042506 


10963 


042074 


025501 


047411 


042114 


10964 


042102 


051455 


004520 


046117 


10965 


042110 


025504 


041S20 


047411 


10966 


042116 


042114 


050055 


000123 


10967 


042124 


050103 


042S25 


05U22 


10966 


042132 


046411 


046505 


051105 


10969 


042140 


004522 






10970 


042142 


046117 


026504 


050123 


10971 


042150 


047411 


042114 


050055 


10972 


042156 


004503 


046117 


026504 


10973 


042164 


051520 


000 




10974 


042167 


055 


044515 


051105 


10975 


042174 


004455 


0464S5 


047101 


10976 


042202 


026504 


042411 


042055 


10977 


042210 


052101 


004501 


026522 


10978 


042216 


040504 


040524 


000 


10979 


042223 


122 


046517 


021443 


10930 


042230 


004443 


047522 


040515 


1093L 


042236 


051104 


042411 


042055 


10982 


042244 


OI52101 


004501 


026S22 


10983 


042252 


040504 


040524 


000 


109S4 


042257 


122 


046517 


021443 


10985 


042264 


00 4443 


047524 


042524 


10986 


042272 


051122 


051411 


037074 


10987 


042300 


025523 


004503 


042102 


10933 


042306 


044455 


051117 


041011 


10999 


042314 


025504 


047101 


000104 


10990 


042322 


047522 


040515 


051104 


10991 


042330 


026411 


044506 


026522 


10992 


042336 


004455 


050106 


041125 


10993 


042344 


045522 


050011 


053122 


10994 


042352 


050106 


004523 


050106 


10995 


042360 


043123 


041505 


026411 


10996 


042366 


042506 


026501 


0O0OS5 


10997 


042374 


02S522 


030106 


044123 


10998 


042402 


027511 


042506 


026503 


10999 


042410 


004505 


046106 


036107 


11000 


042416 


037065 


026411 


044506 


11001 


042424 


026522 


000055 




11002 


042430 


047111 


052123 


027122 



PDP-1U60 FPll-B HlRDHlRg DIACKOSTIC 
OQFPEl.i'll 02-SEP-77 17:50 



11003 
11004 
11005 
11006 
11007 
11009 
11009 
11010 
llOll 
11012 
11013 
11014 
11015 
11016 
11017 
11018 
11019 
11020 
11021 
11022 
11023 
110^4 
11025 
11026 
11027 
11028 
11029 
11030 
11031 
11032 
11033 
11034 
11035 
11036 
11037 
11038 
11039 
11040 
11041 
11042 
11043 
11044 
11045 
11046 
11047 
11049 
11049 
11050 
11051 
110!i2 
11053 
11054 
11055 
11056 
110S7 
11058 



042436 
042444 
042452 
042460 
042464 
042472 
042500 
042506 
042514 
042522 
042530 
042536 
042541 
042546 
042550 
042556 
042560 
042566 
042574 
042602 
042610 
042616 
042624 
042632 
042640 
042644 
042652 
042660 
042666 
042667 
042674 
042702 
042710 
042716 
042724 
042732 
042740 
042746 
042754 
042762 
042765 
042772 
043000 
043006 
043014 
043022 
043030 
043036 
043040 
043046 
043054 
043054 
043054 
043062 
043070 
043076 



047411 
004520 
041520 
050055 
026522 
043501 
042455 
053455 
026455 
026505 
043501 
051055 

102 
004513 
025522 
000123 
026522 
043501 
042455 
052455 
026455 
051503 
042411 
041520 
026455 
054105 
041522 
022055 

000 

055 
026435 
026455 
026455 
026455 
004455 
026455 
026455 
026455 
0294S5 
026455 

105 
043055 
041522 
041505 
042506 
021443 
041011 
000103 
026522 
027511 



044123 

040526 

041501 

000 



042114 
046117 
047411 
000123 
026455 
026523 
OSlOll 
040510 
026455 
026455 
026523 
000 
052515 



051455 
026S04 
042114 

046106 
026455 
026455 
044515 
OOOIOS 
046106 
026455 

051102 



046106 043501 



026455 
026523 
031011 
042101 
026455 
040520 
026455 
051516 
000122 
023520 
023526 
050106 

026455 
026455 
054105 
026455 
026455 
026455 
026455 
051055 
026455 
026455 
000 
050130 
051520 
004526 
026455 
026501 
051123 
051515 

050106 
042506 



043111 
052514 
021303 



046106 
026455 
026435 
051104 
000105 
051104 
043055 
026524 

00 4504 
000104 
026523 

026455 
026455 
026520 
026455 
026455 
026455 
026455 
053103 
026455 
026453 

026455 
026455 
043053 
026411 
000055 
041526 
053122 

044123 
000103 



026524 
000105 
021443 
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en MssasKS, d«t* iemhs, ouk ficTiwSf m 



ENCR: .iSCIE. 'LDEXP/STEXP rPIMVIdOOT) EBR* 



>DUt aElDECS BERE 
DItt 
DIBt .tSCIt •— fPS PEC- *-fE»- DLD-5P OLD-PC OLD-PS« 



DECS .4SCII "CPDEBE NEIIERE • >COIT 01 lEIT LIRE 

DRtCS .tSCII "DLD-SP OLO-PC OLO-PS" 

DHF: .ksen "-MER- -NHD- E-0»t» R-0*T*" 

DHG: .ilSCIt "ROKfff ROIUR E-DUA R-DAIl" 

DBE: .ASCII ■ROIftt TOTERR S<>S>C BD-IOR BD-ARD" 

DEI: .ASCIZ "RD4ADR -PIR— PPBBRK PHVFPS FPSFEC -FEA — " 

DRL: .ASCIZ "R-fPSHI/FEC-E FLS<3> -FIR—" 

DRN: .ASCIZ "IISTR. OLD-SP OLD-PC OLD-PS" 

NACYll 30(1046) 02-SEP-77 22:41 PAGE 210 
ERR HESSAGES, DATA BEADERS, OAIA VECtORS, ETC 

DBI: .ASCII "R FLAGS E R 4HAMI E" 

OBO: .ASCIZ "E FLAGS R" 

DHP: .ASCII "BNOBRE • ;caNT 

OBR: .ASCIZ •R-PLIGS" 

Ola: .ASCIZ "R FLAGS E R OAODR B" 

DBS: .ASCIZ "CSPADR E FPCIST H" 

DBB: .ASCIZ "EXP-D RCI'D" 

DHZ: .ASCII "-SFPS-" 

DHT: .ASCII " EXP RCV 



sea 0211 

SEO 0231 



sm 0212 
3SQ 0232 



oral: 
ORAN: 
DHAii: 

OHAa: 



.ASCII "EXP FPS— RCF -FEC- 



. ASCIZ "»#SR»C BHSR9C" 
.ASCII "R-FPSHI/FEC" 



.ASCIZ "saiFT-HLOE" 
.ASCIZ "tccmt" 



pop-ii/to rpii-E n>RDiiARi DiiEiasric 

09f?Et,Pll 02-SEP-77 17JS0 



STMT 




003400 


SMTLMTs 


1TT774 


STPOCT 


002610 


S0B(4N: 


104432 


SKR 




0012S4 


5HREG 




0001T6 


SVO 


s 


000001 


SHOO 


s 


000001 


SHOl 


s 


000002 


SII02 


s 


000004 


SKOS 


s 


000010 


SHOl 


= 


000020 


SNOS 


= 


000040 


svos 




000100 


SHOT 




000200 


SKOS 




000400 


Slf09 




001000 


S<1 




000002 


SUIO 




002000 


smi 




004000 


SHI} 




010000 


SII13 




020000 


SII14 




040000 


sais 




100000 


3V2 




000004 


sua 




000010 


SII4 




000020 


sws 




000040 


Hi 




000100 


SK? 




000200 


SVB 


= 


000400 


SII9 


= 


001000 


SO 


= 


000000 



SI 



r 


= 000040 


T8IT»S 


= 000014 


IKVEC 


- 000060 


TPIKC 


= 000064 


TRAPfE 


= 000034 


r«P004 


031000 


TRPOIO 


031104 


rRPll4 


031126 


r»r»E: 


= 000014 


ISTl 


004026 


TSTIO 


00S206 


TSTll 


005432 


POP-ll/60 FPU- 


DOPPS«. 


.Pll 


TST12 


006216 


TST13 


006400 


TST14 


006576 


Tsns 


006750 


ISTIS 


006772 


TST17 


007374 


TSTi 


004124 


IST20 


010016 


IST21 


010252 


TST22 


010362 


rST23 


010716 


TSI24 


011256 


rSI25 


0115S6 


TST25 


011732 


rsr2; 


012122 


IST3 


004152 


TSTaa 


012422 


TST31 


012510 


TSr32 


013040 


TST31 


013174 


TSI34 


013604 


IST35 


013730 


rsr3s 


014170 


TST37 


015256 


TSI4 


004350 


rST40 


015324 


rsr4i 


015634 


rST42 


015724 


rST43 


016014 


TST44 


016100 


TSI4S 


016170 


tST46 


016254 


TST47 


016420 


TST5 


004564 


TSTSO 


0164S4 


TST51 


016560 


TST52 


016650 


TST53 


016736 


Tsrsi 


017242 


TST5S 


017472 


ISI56 


017652 


TST57 


020534 


Tsrs 


004752 


TST60 


022032 


TST51 


022340 


TST62 


022S20 


TST53 


023474 


TST64 


024226 


TST65 


025415 


rsrss 


026004 


TST67 


026212 


TST7 


005130 


IST70 


026476 


rST/l 


027U64 


TST7 2 


027506 


TST73 


030132 



275 
«5# 

S»8# 
7867 

3461 
98$9 

279t 
98t 
BBf 
871 
961 
851 
84t 
83f 
92f 
Bl# 
8 Of 
791 
97# 
78f 
77# 

nt 

74i 
73f 
9S» 

9Sf 
941 

93# 
921 

91t 
90t 
991 
S715# 
6774 
6861 
6906 
7035 
8624 
67151 
6781 
6830 
7019 
8604 
62061 
131« 
1381 
1391 
1371 
703 
704 
705 
1321 
831 
16241 
1638 

IDHARE DIAGRD 
02-SEP-77 17:50 

1852 
2029 
2169 
2279 
23651 
2475 
913 
2711 
2879 
2985 
32301 
3391* 
3431 
3559 
3665 

980t 
3804 
39801 
4134t 
42261 
4283 
4464 
4560 
4928 
986 
4998 
517S# 
5203 
5274 
5343 
5414 
5483 
5546 
1155 
5647 
5770« 
5790 
5859 
3920 
6050 
6165 
6612 
13791 
6914 
7052 
7127 
7502» 
7662 
9 22 St 
9332 
9463 
1500« 
9543 
97971 
893SI 
90581 



281 

814 

103TOI 

743 

9966 

775 

98 
97 
9» 
95 
94 
91 
92 
91 
90 
89 
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Class RirttESci t»*le — dsir sihols 



SEa 0233 
SKS 0253 



6721 
6777 
6865 
6988 
7040 

6723 
6788 
6832 
7020 
8608 
6211 



751* 
92241 
92691 
9287* 

8841 

1 7561 



20181 
2ll2f 
22221 
23031 

25891 
917 

28291 
2976t 
30781 



3S19« 
3629f 
37421 

3888t 



4434* 

45281 
48371 
49711 

U23» 
5036t 

S246t 
53171 
53861 
S4S7t 
•;53S| 
5632t 
12511 
56941 

5838* 
S912# 
60411 
6158» 
6276* 
6671* 

6967* 
7096* 
7205* 

7750* 

8406* 
8532* 

8658* 



767» 
99*1 



9907 
10046 



769 
9904 



7»S» 782* 7»l 
9907 10046 104T4 



830 
lOSlt 



9882 
1053J* 



6728 
6795 
6868 
6910 
7045 

6725 
6790 
6834 
7024 
8614 
6214 



6732 

6797 

6872 

7012* 

7047 

6730 
6792 
S842 
7025 
8618 



673S 6739 6742 6749 

6799 6809 6811 6813 

5978 6980 S8B2 6892 

7015 7016 7017 7021 

7048 7049 8595* 8604 

6737 6744 6746 6751 

6802 6804 - 6806 6816 

6847 6851 68S6 6863 

7027 7029 703S 7037 

8621 8624 



6753 6758 6760 

6840 6844 6849 

6894 6896 6899 

7023 7028 7031 

B608 B611 3614 

6756 6765 6767 

6819 6920 6823 

6870 6885 6887 

7039 7041 7043 



6763 6772 

6954 6958 

6901 6903 

7032 7033 

361B 8621 

6770 6779 

6925 6927 

6B89 7012* 

7044 8M5» 



mCYll 30(1046) 02-SEP-77 22:41 PUGE 233 
CROSS REPEREiCE T»8LB — USER SmSOLS 



933* 



SEQ 0234 

sea 02b4 



PDP-ll/«0 rPll-E HlRDVtRE OltGIKISTIC 
DaPPEt.Pll 02-SSP-71 17:50 



110S9 


043077 








DMT: 


11060 


043077 


101 


041 503 


»21443 


Dltll: 


llOSl 


043104 


004443 


026505 


040504 




11062 


043112 


040524 


051011 


042055 




11Q63 


043120 


052101 


000101 






11064 


043124 


050106 


047111 


052123 


OSiiXl 


11065 


043132 


042411 


0S2455 


051102 




11066 


043140 


004513 


026522 


OS0106 




11067 


043146 


044123 


027511 


042506 




11069 


043154 


000103 








11059 


043156 








DRSI: 


11010 


043156 


040504 


040524 


OS! 455 


DHlf: 


11071 


043164 


052105 


000 






11072 


043167 








DRlt: 


11073 


043167 


105 


0S24S5 


051102 


ouei 


11074 


043174 


004513 


026522 


050106 




11075 


043202 


044123 


027511 


042506 




11076 


043210 


000103 








11077 


043212 


051105 


032474 


030072 


drbe: 


11078 


043220 


020076 


026505 


047103 




11079 


043226 


051124 


042457 


050130 




11080 


043234 


052116 


051055 


000 




11081 


043241 


105 


052455 


051102 


OHBIl 


11082 


043246 


004SI3 


043055 


051520 




110B3 


043254 


026455 


042411 


036122 




11094 


043262 


035070 


037060 


051040 




11095 


043270 


0430SS 


051520 


044510 




11086 


043276 


043057 


041505 


000 




11087 


043303 


111 


052116 


043505 


OIIBJ: 


1109S 


043310 


051105 


000 






11039 


043313 


055 


050106 


026523 


DBBL: 


11090 


043320 


000055 








11091 


043322 


051120 


027126 


050106 


OHBO: 


11092 


043330 


020123 


054105 


042120 




11093 


043336 


026455 


050106 


02S523 




11094 


043344 


051055 


053103 


020104 




11095 


043352 


054105 


042120 


026455 




11096 


043360 


042506 


026503 


051055 




11097 


043366 


053103 


000104 






1J099 


043372 


050106 


047111 


052123 


DHCC: 


11099 


043400 


042411 


02645S 


041455 




11100 


043406 


052520 


051105 


026522 




11101 


043414 


025455 


004522 


036460 




11102 


043422 


051124 


050101 


026457 




11103 


043430 


036461 


047516 


052056 




11104 


043436 


040522 


000120 






11105 


043442 


02SS05 


026455 


054105 


OBCBI 


11106 


043450 


047120 


026524 


026455 




11107 


043456 


000122 








moj 












11109 












11110 












lltll 












lllU 


043460 








0T«S 


11113 


043460 


002612 


002614 


002616 


DTB: 


11114 


043466 


002772 


002766 


0027T0 





MCTll 30(1046) 02-SEP-77 22141 P>CE 211 
EIR NESBteeS, Din REIOEIS, Dk» rECIORS, ETC 



.»aeii "»cc### c-OAT* »-ouk' 



.isciz •rriKT E-oiMC R-rpsai/rgc 



.ISCIZ 'Otlk-SIT* 



Dmi: MBBI DHBCt DRBD: OTBr: DlCt: 
ISCIZ 'E-OBRt R-PPSII/rtC" 



••SCIZ "gi«5lO> E-CITR/EtPRt-R' 



SEQ 0213 
SEQ 0233 



.tSCIZ "E-OBRK -fPS- 



.tSCIZ "IITESER* 

• RSCIZ "-PPS— " 



El<8:0> R-PPSHl/PEC" 



■ tsciz "PR\r.rps expo — pps — rc»o expo — pec — rctd" 



.tsciz "ppmsi E — cpoerr — r o=iR»P/-i=«a.iR»P" 



-ISCIZ "E EXPRT- 



;a*Tt tooRESs veciur 

.ETER 



.RORD rPS,PEC,PE»,OU0SP,OL0PC,DLDPS,O 



PDP-H/60 FPll-E HtRDRtRE OIAGHDSTIC 
D0P(>E«.?11 02-SEP-77 17:50 



NICTU 30(1046) 02-SEP-77 22:41 PtGE 212 
ERR KESSIEES, Bktk HE>DERS, OtTit ITECtORS, ETC 



Sta 0214 
SEa 0234 



11115 
11116 
11U7 
11119 
11119 
11120 
11121 
11122 
11123 
11124 
11125 
11126 
11127 
11129 
11129 
11130 
11131 
1113<> 
11133 
11134 
11135 
11136 
11137 
11139 
11139 
11140 
11141 
11142 
11143 
11144 
11145 
11146 
11147 
11143 
11149 
11150 
11151 
11152 
11153 
11154 
11155 
1115S 
11157 
11138 
11159 
lllSO 
11161 
11152 
11163 
11144 
U165 
11166 
11167 

iiise 

11169 
11170 



043474 
043476 
043502 
043510 
043512 
043512 
043512 
043512 
043520 
043524 
043532 
043536 
043544 
043552 
043560 
043562 
043564 
043564 
043564 
043570 
043572 
043600 
04 36 04 
043612 
043616 
043624 
043624 
043630 
043630 
043634 
043642 
043646 
043646 
043654 
043656 
043664 
043666 
043674 
043700 
043706 
043710 
043710 
043716 
043724 
043730 
04 3736 
043744 



043752 
043760 
043764 
043772 
044000 



000000 

177766 177744 
002772 002766 
000000 



002746 002750 002754 

002752 000000 

002756 002750 002752 

002754 OOOOOO 

001302 001316 001320 

001324 001326 OOOOOO 

002756 002760 002TS4 

002610 

002750 



002746 
002750 
002752 
002610 
002610 
002616 
002630 



OOOOOO 

002746 
OOOOOO 
002612 
OOOOOO 
002746 



002750 OOOOOO 



002756 
002774 
002770 

002746 
OOOOOO 
002752 
OOOOOO 
002754 
002746 
002754 
OOOOOO 

002754 
002752 
002754 
002746 
002754 
002746 



044370 
002666 
044572 
002726 
OOOOOO 



OOOOOO 
002772 
OOOOOO 



002752 
OOOOOO 
002746 



OOOOOO 
002614 
OOOOOO 

00 2766 

002656 
002746 
0027SO 
002752 



002146 OOOOOO 

002750 002746 
OOOOOO 

002750 002752 

002756 OOOOOO 

002750 OOOOOO 



Die: 

one: 

DTL: 
OTS: 
OTI: 
DIP: 

DIG: 

DTR: 

oil: 

OTo: 

DTIB: 

DTia: 

DTR: 

DTS: 

DIP: 

DTX: 

DIZ: 

DTtC 

Ditl: 
DTtL: 
OTtR: 
OTtR: 
DISS 

out: 

DT>0: 

DTU: 

OTBH: 

DIBE: 

DiBt: 
DTBG: 
OICC: 

DTBO: 

DTCH: 



.RORD CPIIERR,NEIIERR )CaRT OR lEXT LIRE 
.aORD aLDSP,a[.DPC,DLOPS,0 



.WORD ERES0,EREGl,EReG3,ERSG2,0 

.RORD ei)EG4,EREGl,EREG2 JCQRT 01 REIT LIRE 

.RDRD eREC3,0 

.RORD $REGO,$RgG6,$REG7,$RESll,SREG12,0 

.RORD EREG4,EREG5,EREe3,$rPS ;CORT □■ REXT LIRE 

.RORD EREGl tCOtt OR REXT LIRE 



.RORD ERESO,0 

.RORO ERESl iCORT DR REXt LIRE 

.RORO ERES2,EREGO,0 

.WORD ;FPS,0 

.RORD SFPS,PPS,rEC,PgX,0 

.RORD UBCRTR,EREGO,0 
DTBI: DTBJ: OIBL: 

.RORD ERE31,0 

.RORD EI)ES4,0 

.VDRD PPIRST,aLDSP,aLOPC,a'.OPS,0 



002646 
OOOOOO 
002646 
044522 002706 



044476 0»1 : 
044414 0V2: 



.RORD EREGQ,MP>CO,MFtCl,0 

.RORO EREG2, EREGl, ERECOfO 

.RORO EREE3,EREG2, EREGl, EREGO,0 

.RORD EREG3,ERES0,ERES2,0 

oibb: otbc: dtbd: btbp! otc«: 

.RORO eReG3,eilEG0,0 

.RORD EREG2, EREGl, EREG0,EREG3,0 

.RORO EREGO, EREGl, eReS2,ERSG3,EREG4,0 

.RORO EREGO, EREGl, 



>PLO«TIRG P3IRT DXTk (ECTIRS 

.EVER 

.RORD E»CO,RF»CO, R»C0,RFIC2, 



.RORO 



H»C0,RFtCO, E>C2,RPtC5, R»C2,RFIC4, 



PDP-U/SO rPll-E IIRDUIIIE DUCIOStlC 
DaFFEt.Pll 02-SEP-77 17:50 



11171 

11172 

11173 

11174 

1117S 

I11T6 

11177 

11178 

11179 

lllBO 

11181 

11132 

11183 

11184 

11185 

111S6 

1I1B7 

11188 

11189 

11190 

11191 

11192 

11193 

11194 

11195 

11196 

11197 

11198 

11199 

11200 

11201 

11202 

11203 

11204 

11205 

11206 

11207 

11208 

11209 

11210 

11211 

11212 

11213 

11214 

11215 

11216 

11217 

11213 

11219 

11220 

11221 

11222 

11223 

11224 

11225 

11226 



044002 

044010 

044016 

044020 

044026 

044032 

044040 

044046 

044054 

044054 

044062 

044066 

044074 

044102 

044110 

044116 

044124 

044126 

044134 

044140 

044146 

044154 

044160 

044160 

044166 

044174 

044202 

044210 

044214 

044214 

044222 

044230 

044236 

044236 

044244 

044250 

044256 

044264 

044272 

044300 

044306 

044312 

044320 

044324 

044332 

044340 

044344 

044344 

044352 



044572 
1)02716 

oooooo 

044510 
002666 
044572 
002656 
044522 

044370 
002656 
044604 
002676 
044414 
044572 
002656 
OOOOOO 
044510 
044356 
044464 
044572 
002656 

044572 

002656 
044522 
044772 
002656 

044666 
002656 
044725 

044742 
002656 
044742 
044762 
002656 
045016 
043032 
002656 
044402 
002656 
044476 
045060 
002656 

044356 
002646 



002646 
044510 

002656 
OOOOOO 
002646 
044510 

002676 

002646 
OOOOOO 
002706 
044S22 
002666 
002646 
044510 

002646 
002646 
002656 
002646 
OOOOOO 

002646 
044414 
002676 
002646 
OOOOOO 

002646 
044710 
002576 

002646 
OOOOOO 
002646 
002646 
045002 
002676 
002646 
OOOOOO 
002646 
OOOOOO 
002646 
002646 
OOOOOO 

003164 
OOOOOO 



044402 
002676 



044402 
002666 
OOtOOO 

044476 

044630 
002716 
OOOOOO 
044402 
002666 

OOOOOO 

OOOOOO 
044S34 



044604 
002666 
OOOOOO 
044762 



044677 
002666 
OOOOOO 

044752 

OOOOOO 
044772 
002666 
OOOOOO 
045O45 

044510 

OOOOOO 
045100 



044464 



044356 0S410S 042120 040440 

044364 041503 000072 

044370 054105 042120 040440 



MCMl 30(1046) 02-SEP-77 22:41 USE 213 
ERR MSSIGES, Oktk HEiDelS, DAU rECtOES, ETC 

DMt .IIORB H«C«,HriCO, E>Cl,l<rkC5/ R»Cl,IIPtC3, 

DVIDt .IIORO R*Cl,RrtCl, «lC2,HrtC2, 

D?tE: .lORD RtCR,HrtCO, EkCl,irlCl, EUl,lirtC2, RkC2/NrAC3/ 

DfRJt 

DTir: .RORD eAco,i«rico, raco,npaci, o 

D»»C: .VORO HACl,Hr«C4, aAC3,NriC3, Rie2,Rr«C5, EAC2,IIFAC2/ 

0»AS: .iORO BACOjIIFACO, EACl,NrtCl, RACl,lirAC2, 

Dftit .RQRO RAClrNFACO, 

oru: .HORD EAci,RrACO i:on 

DTAK: .RORD RACX,RFAC1, 

Bill: .IORO R»C0,»FIC0, »AC3,Rf»Cl, 

OfBQI 

0¥A»J .RORD RtCD,MriCO, RACl.RRlCl, EAC2,KrtC2, RAC2,MFAC3, 

Dtaa: .RORD EBSP,Nr»C0, EADr,NPACl, 

DRBI: 

DTAR: .WORD AC6SF,NrAC0, ACOOF^RFACl, EXPRES,NFAC2, RC»RES,MFAC3, 

D7BB: 

D?BA: .RORD EASF,NFAC0, S8aF,RFtCl, 

Ofac: .ilORD EISP.KFtCO, 

0?B0: .RQRO EADF,MFtCO, gBSF,NFACl, EXEAEB,RFAC2, RCEAEB,RFIC3, 

DfBF: .RORD SDEADF,MFACO, SSEBSf ,NFAC1, 

OTBL: .RORO EACl,NPtCO, RACl,HPACl, 

DT3N: .RORD RtCO,RFACO, 

DVBRl .RORD EACtR3,RFAC0, RACIR3,RF>C1, 

DRCD: DICF: OTCG: 

D»CE: .RORD EtCX,FPSEFZ, RACI,ltrACO, 

;RARDOM ASCII NESSAEKS FOR ABOfE: 

EACA: .tSCIZ "EXPO ACC:' 



SEa 0215 
SEa 023S 



044376 030103 000072 
044402 0S4105 042120 



EACO: .ASCIZ "EXPD ACO:' 
040440 EACl: .ASCIZ "BXPD ACl!" 



PDP-11/60 FPU-E UtRDHARE DIASHOSTIC 
OQFPEA.PU 02-5EP-77 17:50 



RACrU 30(1046} D2-SeP-77 22:41 PACE 214 
ERR RtSSteES, DATA HEADERS, DATA RECTORS, ETC 



SSa 0216 
2Ea 0235 



11227 


044410 


030503 


000072 












11228 


044414 


054105 


042120 


040440 


EAC2: 


.ASCIZ 


"EXPD 


AC2:" 


11229 


044422 


031103 


000072 












11230 


044426 


054105 


042120 


040440 


EAC3: 


.ASCIZ 


•EXPD 


AC3!" 


11231 


044434 


031503 


000072 












11232 


044440 


054105 


042120 


040440 


EAC4: 


.ASCIZ 


"EXPD 


AC4:" 


11233 


044446 


032103 


000072 












11234 


044452 


034105 


042120 


040440 


EAC5: 


.ASCIZ 


"EXPD 


AC5l" 


11235 


044460 


032503 


000072 












11236 


044464 


041522 


042126 


040440 


Rkcx: 


.ASCIZ 


"RC»0 


ACC:" 


11237 


044472 


041503 


000072 












11230 


044476 


041522 


042125 


040440 


RACO: 


.ASCIZ 


"RCfD 


ACO:" 


11239 


044504 


030103 


000072 












11240 


044510 


041522 


042126 


040440 


RACl: 


.ASCIZ 


"RC»D 


ACl:" 


11241 


044516 


030503 


000072 












11242 


044522 


041522 


042126 


040440 


RAC2: 


.ASCIZ 


"RCFD 


4C2:* 


11243 


044530 


031103 


000072 












11244 


044534 


041522 


042126 


040440 


RAC3: 


.ASCIZ 


"RCFD 


AC3:" 


11245 


044542 


031503 


000072 












11245 


044546 


041522 


042126 


040440 


RA[:4: 


.ASCIZ 


"RCFD 


AC4:" 


11247 


044554 


032103 


000072 












11248 


044560 


041522 


042126 


040440 


RAC5: 


.ASCIZ 


"RCFD 


ACS:" 


11249 


044566 


032503 


000072 












11250 


044572 


043110 


050120 


040440 


HACO: 


.ASCIZ 


"HFPP 


ACO:" 


11251 


044600 


030103 


000072 












11252 


044604 


043110 


050120 


040440 


HACl: 


.ASCIZ 


"HFPP 


ACl:" 


11253 


044612 


030503 


000072 












11254 


044616 


043110 


0S0120 


040440 


HtC2: 


.ASCIZ 


"HFPP 


AC2:" 


11255 


044624 


031103 


000072 












11256 


044630 


043110 


050120 


040440 


HAC3: 


.ASCIZ 


"RFPP 


AC3:" 


11257 


044636 


031503 


000072 












11258 


044642 


043110 


050120 


040440 


HAC4: 


.ASCIZ 


"HFPP 


AC4:" 


11259 


044650 


032103 


000072 












11260 


044654 


043110 


050120 


040440 


HAC5: 


.ASCIZ 


"8FPP 


ACS:" 


11261 


044662 


032503 


000072 












11262 


044666 


041501 


055466 


043123 


AC6SF: 


.ASCIZ 


"AC5CSF1:" 


11263 


044674 


035135 


000 












11264 


044677 


101 


030103 


042133 


ACODF: 


.ASCIZ 


"ACOCDFls" 


11265 


044704 


056506 


000072 












11256 


044710 


054105 


042120 


051040 


EXPRES: 


.ASCIZ 


"EXPD 


RESULT: 


11267 


044716 


051505 


046125 


035124 










11268 


044724 


000 














11269 


044725 


122 


053103 


020104 


RCFRES: 


.ASCIZ 


"RCFO 


RESDLT: 


11270 


044732 


042522 


052523 


052114 








«« Uk# Vltf X 9 


11271 


044740 


000072 














11272 


044742 


040505 


051533 


056506 


EASF: 


.ASCIZ 


"EACSFT5* 


11273 


044750 


000072 














11274 

11275 


044752 
044760 


041105 
000073 


042133 


056506 


ebdf: 


.ASCIZ 


"EBCDP3:" 


11276 


044762 


040505 


042133 


056506 


eadf: 


.ASCIZ 


"EACOFT^" 


11277 


044770 


000072 














11278 


044772 


041105 


051533 


055506 


EBSF: 


.ASCIZ 


"EacSF"*'" 


11279 


045000 


000072 














11280 


045002 


054105 


042120 


042440 


EIEtEB: 


.ASCIZ 


"EXPD 


E^4-EB:** 


11281 


045010 


025501 


041105 


000072 










11282 


045016 


041522 


042126 


042440 


RCEAE9: 


.ASCIZ 


"RC»D 


E»*eb:" 



PDP-11/10 rPll-E HiROHlBE DIMIOSTIC 
DQFPEA.Pll 02-SEP-77 17150 



11283 
112B4 
1123S 
1128S 
11287 
11289 
11289 
11290 
11291 
11292 
11293 
11294 
11295 
11296 
11297 
11298 



045024 
045032 
045040 
04504S 
045052 
045060 
045066 
045074 
045100 
045106 
045114 



025501 
042123 
043104 
123 
051533 
0S410S 
030503 
031505 
041522 
030503 
031505 



000001 



041105 
0424S7 
035135 
027523 
056506 
042120 
051057 
000072 
042126 
051057 
000072 



000072 
OSSSOl 
000 
041105 
000072 
040440 
052111 

04044S 
052111 



MCTU 301104*) 02-SEP-77 22: 41 PtGK 215 
IRR NESS16IS, DIT* IIEAI1ERS# DlTt fEGtaRSy ETC 



SOEMPI . ASCII 'SD/EiCDn:* 



SEO 0217 
SEO 0237 



SSEBSFI .ISCIZ "SS/EBCSP3:* 
EAC1R3I . ASCII 'EXPO AC1/RITE3<> 



RAC1R3I .ASCIZ "RCfD ACl/RItE3l' 



)THE (ID 
.ElO 



PDP-Il/SO FPll-E HtRDVARE OIAGHOSTIC 
09FPEA.P11 02-SSP-77 17:50 



HACrll 30{104S) 02-SEP-77 22:41 PIGE 217 
CROSS REFERERCE TABLE — USER STKBOLS 



Sfia 0213 
SE3 0538 



ABAJC 


= 000000 


336 


























lt:Ddl 


: 000000 


386 


























ACDH2 


r 000000 


386 


























ACPUOP 


'= 000000 


386 


401 
























tco 


=1000000 


1971 


2384* 


2386 


2608* 


2610* 


2612* 


2614 


2991* 


2992 


3086* 


3089 


3125* 


3129 






3146* 


3147 


3150* 


3154 


3169* 


3238* 


3241 


3261* 


3262 


3279* 


3283 


3300* 


3301 






3304* 


3308 


3322* 


3324 


3407* 


3414 


353S* 


3542 


3647* 


3649* 


J767* 


3769* 


3774 






3895* 


399S* 


3996* 


4023* 


4024* 


4051* 


4052* 


4079* 


4080* 


4145* 


4146* 


4169* 


4170* 






4246* 


4254 


4449* 


4450* 


4451 


4545* 


4545* 


4547 


4657* 


465S 


4979* 


4979* 


49B0* 






4984* 


4985 


5045* 


5049 


5065* 


5066 


5069* 


5073 


5087* 


5104* 


5107 


5176* 


5185 






5190 


5249* 


5256 


5261 


5320* 


5326 


5330 


5389* 


53 96 


5401 


5460* 


546E 


5570 






5548* 


5635* 


5702* 


5704* 


5706* 


5781* 


5849* 


5850* 


5923* 


5925 


5934* 


5035* 


60S1* 






6053 


6061* 


6172* 


6179* 


6290* 


6297 


6691* 


6692* 


6696 


6988* 


S999* 


6993 


7111* 






7112* 


7116 


7215* 


7258* 


7563* 


7856* 


823S* 


8244* 


8416* 


8423* 


8551* 


9559 


8726* 






8740 


9872* 


8985 


9007* 


9021 


















ACOUF 


044677 


11200 


112641 
























»C1 


=1000001 


1981 


2416* 


2418 


2644* 


2646* 


2648* 


2659 


3087* 


3106* 


3126* 


3148* 


3239* 


32S9* 






3280* 


3302* 


3757* 


3767 


3988* 


3989 


3995 


4016* 


4017 


4023 


4044* 


4045 


40SI 






4072* 


4073 


4079 


4140* 


4145 


4163* 


4169 


4247* 


4253 


4688* 


4689 


5046* 


5067* 






5105* 


5123* 


5553* 


SS59 


5640* 


5645 


570J* 


5706 


5711* 


5716 


5785* 


5797 


5836 






5942* 


5947 


S06S* 


6071 


6173* 


6186 


5 291* 


6296 


6«B6* 


6691 


6983* 


699P 


7216* 






7223 


7259* 


7266 


7568 


7851 


8237* 


9239 


8240 


8245* 


B247 


8252 


8299* 


8300 






8305 
9008* 


8417* 
9022 


8419 


8420 


8424* 


8426 


3431 


8552* 


8557 


8727* 


9741 


9873* 


8f)B6 


tC2 


= « 00 000 2 


199# 


2448* 


2450 


2680* 


2682* 


2684* 


2685 


28B4* 


28 R6 


2888* 


2B9 


3088* 


3107* 






3127* 


3149* 


3240* 


3260* 


3281* 


3303* 


3904* 


3910 


4141* 


4146 


4164* 


4165 


4719* 






4720 


4814* 


4815 


4816* 


4817 


5047* 


5069* 


5106* 


5124* 


6296* 


6297* 


6301 


7217* 






7224 


7260* 


7267 


7569 


7862 


8252* 


8253* 


8258 


8305* 


8306* 


B310 


8431* 


8432* 






8437 


8557* 


8558* 


8564 


8728* 


B742 


9009* 


9023 












kC3 


=toooooj 


2a0f 


2480* 


2482 


2716* 


2719* 


2720* 


2722 


2848* 


2850 


2852* 


2954 


3105* 


310B 






3124* 


3125 


3129* 


3133 


3147* 


3150 


3167* 


3168 


3170* 


3174 


3241* 


3242 


3258* 






3261 


3278* 


3279 


3283* 


3287 


3301* 


3304 


3321* 


3322 


3324* 


3329 


3408* 


3414 






3536* 


3542* 


3758* 


3768 


3990* 


3991 


4019* 


4019 


40 46* 


4047 


4074* 


4075 


4253* 






4254* 


4750* 


4751 


4781* 


4782 


4783* 


4784 


5044* 


5045 


5049* 


5053 


5066* 


506 9 






5085* 


5086 


5088* 


5092 


5122* 


5125 


5183* 


5185* 


5191 


5254* 


S2S6* 


5262 


5325* 






5326* 
9419* 


5331 
8432 


5394* 


5396* 


5402 


5465* 


5466* 


5471 


9239* 


8253 


8294* 


B295 


8306 


AC4 


::|0a0004 


20 1» 

5096* 


2850* 
5088 


2852 


3128* 


3158* 


3170 


3282* 


3323* 


4165* 


4170 


478 2* 


4783 


5048* 


»C5 


=«000005 


20 2f 


2886* 


2888 


4815* 


4816 


















ACS 


^toooooe 


2031 


3996 


4024 


4052 


4090 


















AC6SF 


044666 


11200 


112621 
























AC7 


=1000007 


204# 


























ADDCOl 


022030 


6710 


69131 
























ADDKO 


= 000000 


386 


























ADDWl 


= 000000 


386 


























ADOHIO: 


= 000000 


396 


























ADD^ll 


= oooooo 


386 


























ADDUi: 


= oooooo 


386 


























»D0H13^ 


= oooooo 


386 


























ADDI.14 


= oooooo 


396 


























tOOKU' 


= oooooo 


396 


























AODtiJ 


= oooooo 


386 


























ADDK3 : 


= oooooo 


386 


























ADDtl4 : 


= oooooo 


396 


























ADDlj : 


- oooooo 


386 
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386 
316 

386 

3B6 

386 392 

386 

386 397 
386 398 

386 38* 
2261 227 
224« 225 
22»» 

22B»i 

386 

386 

386 

336 

386 

386 

386 

386 

386 394 

386 39S 

386 388 

386 

386 

386 

386 

227i( 667 

225t 662 

386 391 

386 
18118 

730 

1022S# 

10113 10136 

596S 5966 

7574 7S7S 

386 399 

386 390 

386 393 

386 400 

336 

386 
6721» 
5729# 
S73S« 
67421 
S749» 
67561 
57631 
6770f 
67771 
67881 
67951 
58021 
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SSa 0219 
SEa 0239 



1DDII6 : 


: 000000 


k00U7 : 


- OOOOOO 


»DDII8 : 


c OOOOOO 


tOOII9 : 


T OOOOOO 


»DE»Ct: 


: OOOOOO 


IDE>H : 


= OOOOOO 


aeav : 


= OOOOOO 


»E8«H : 


= OOOOOO 


»r«T»L- 


= OOOOOO 


11.111 = 


= 125252 


»LTP : 


= 05252S 


tLr4K ; 


: 170360 


JlLr4F : 


■■ 007417 


tNtORl- 


: OOOOOO 


1NIDR2: 


: OOOOOO 


MKmi: 


: OOOOOO 


k»kam' 


-. OOOOOO 


INIMSl: 


: OOOOOO 


IIN1NS2; 


: OOOOOO 


*H»HS3! 


- OOOOOO 


HI»i(S4= 


; OOOOOO 


kHseto- 


: OOOOOO 


kHSSLS-. 


: OOOOOO 


kHsau-- 


■■ OOOOOO 


iMTYPl= 


: OOOOOO 


4PII*P2 = 


; OOOOOO 


»IIT»P3= 


: OOOOOO 


IIITrP4= 


: OOOOOO 


kl 


: 125252 


IIP 


: 052525 


»P»SS = 


■■ OOOOOO 


tPRIOR: 


: OOOOOO 


tprcsu= 


: 000040 


»PTEPI?= 


: 000001 


»PTSIZ= 


: 000200 


IPTSP0= 


: 000100 


tSHe4I= 


104430 


tSa64H: 


■■ 104431 


tSKRES^ 


■■ OOOOOO 


»tEST»= 


OOOOOO 


tONIT = 


OOOOOO 


kUSVR = 


: OOOOOO 


»vEcn= 


OOOOOO 


«¥ECT2= 


OOOOOO 


AOIS 


020650 


t02$ 


020700 


1^03$ 


020730 


t04$ 


020760 


k05$ 


021010 


I06S 


021040 


»07S 


021070 


«10$ 


021120 


»U$ 


021150 


HI 2$ 


021200 


U35 


021230 


»14$ 


021260 


POP-U/60 FPll-E 


OaFPEA. 


?11 02 


»15S 


021310 


tl6$ 


021340 


I17S 


021370 


1120$ 


021420 


1121$ 


021450 


»22S 


021S00 


«23S 


021530 


A2 4$ 


021560 


»25S 


021610 


t26$ 


021640 


»27S 


021670 


A30$ 


021720 


>31$ 


021750 


»32$ 


022000 


BGNHES 


00 3242 


BGNPCI 


003732 


8IT0 = 


OOOOOl 


BITOO = 


000001 


BIIOl = 


000002 


BIT02 = 


000004 


Bir03 = 


000010 


BIT04 = 


000020 


BIT05 = 


000040 


SIT06 = 


000100 


BIT07 = 


000200 


BITOO = 


000400 


3[r09 ^ 


001000 


Bill = 


000002 


BITIO = 


002000 


aim = 


004000 


BIT12 = 


OIOOOO 


BIT13 = 


020000 


BIT14 = 


040000 


Bins = 


100000 


B1T2 = 


000004 


BITS = 


000010 


BIT4 = 


000020 


BITS = 


000040 


BIT6 = 


OOOIOO 


aiT7 = 


000200 


BIT8 = 


000400 


BIT9 = 


001000 


BPT»EC= 


oooou 


CCailLY= 


177760 


CLKOI* = 


104411 


CLRfP = 


104413 


CLRUB = 


104415 


CHPXK><= 


104427 


CMP32«I= 


104426 



77SS 



668 
663 



669 
664 



678 
677 



680 
678 



683 

6BS 



4567 
4570 



4576 
4579 



4585 
4588 



4594 
4597 



102281 
9894 10111 



102271 
6087 
7870 



10184 10226t 



C((P64M= 104425 



CKOSES^ 104405 
C3DEII 025256 
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68091 

68161 

6823# 

6B30f 

6S40f 

58471 

6854# 

6861t 

63681 

68IBI 

6885« 

SB92I 

68991 

69061 

7141 

BlSt 

126t 

116t 

list 

1141 
113# 
H2# 
lllf 
1101 
109t 
1081 
1071 
125f 
1061 
105t 
104f 
103t 
102i 
lOlt 
1241 
123t 
122» 
121» 
120# 
119* 
118t 
117» 
133t 
252t 

1002 

1659 

1009 
103671 

3095 

7118 

4552 

5194 

59S0 

8755 

7504 

7799 



804 

817 

5960 

126 

125 

124 

123 

122 

121 

120 

119 

118 

117 

7972 

1B93 

9807 

830 

9866 

1805 

1805 

7970 

1384 

1884 

898 

827 

4278 

898 

93B 



1405 
1817 
1027 

3114 
8566 
4662 
5202 
6074 
8889 
7752 
80811 



608B 
7871 



10358* 
10369* 
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sea 0220 

SEQ 0240 



5084 
7776 
1774 

7809 
9489 
BB12 
9487 
8816 
8835 
9800 
7973 
9859 



1816 
1816 
7971 
7970 
7968 
1884 
898 
7966 



1765 
2141 
1460 

3136 
10366* 
4693 
5265 
6187 
8899 
10349* 



7972 



9490 
9916 
9488 



8973 9228 9486 

9485 9792 

9904 

7987 8020 8025 



9334 
8717 
7985 
7971 
7969 
7968 
7966 
7967 



9778 
8719 
7986 
79BS 
79B4 
7969 
79S7 
7981 



9917 

8865 
8019 
7986 
8017 
7983 
79B1 
79B2 



3030 



8988 
3020 
B018 

302} 
7982 
8024 



8990 
8024 
8025 



9255 
3029 



9753 10422 10429 



2047 2142 
2251 10355* 
10357* 



2252 10353* 



3157 



3177 



4724 4755 

5273 5334 

6304 6S9B 

9026 9036 



3248 

4788 
5342 

7229 
9041 



3263 

4821 

5405 

7237 

10365* 



4987 
5413 
7269 



5055 
5474 

7278 



5075 
5482 
8261 



5094 
5646 
B313 



5112 5130 
5717 5858 
8440 8745 
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SEQ 0221 
SEa 0241 



CODEB 


02S316 


CODEC 


02S3S6 


CaOBO 


025376 


CDDEI 


006016 


CODE J 


005712 


CP08RIC= 177770 


CPUCCR> 177746 


CPUeURs 177766 


CR 


= OOOOIS 


CRLP 


: 000200 


D 


= 000200 


DBLDAT: 104420 


ODISP 


= 177S70 


DR> 


0420S2 


DHK 


043022 


Data 


043040 


DR>C 


042142 


OUiU 


0430S4 


DHtn 


043054 


DHIH 


043054 


DHta 


043070 


DHtT 


043077 


DUlU 


043077 


OHAX 


043124 


DHIV 


043156 


DHR 


042052 


DHBIk 


043167 


DRBIi 


043167 


DHBC 


043167 


DNBD 


043167 


DH9C 


043212 


DHBF 


043167 


DHBC 


043167 


OHBH 


043241 


OHBl 


043156 


DHBJ 


043303 


DHSL 


043313 


DHao 


043322 


DHC 


042124 


DHCt 


043167 


OHCC 


043372 


OHCH 


043442 


OHF 


042167 


DHG 


042223 


DHH 


042257 


DH( 


042322 


DHL 


042374 


DBM 


042430 


DH1 


042464 


DHO 


042522 


DHP 


042541 


oua 


043560 


DHR 


042550 


DHS 


042615 


DHK 


042644 


DHX 


042660 


PDP-11/SO PPll-E 


03FPS*, 


.Pll 02- 


OHY 


042667 


DUZ 


042765 


DI3P..4 


001256 


Disp'te 


000174 


aiVFoi 


022336 


DSHR : 


= 177570 


DIt 


043460 


OTkk 


043616 


ortn 


043564 


DItC 


043502 


DTtL 


043624 


DTtH 


043630 


DTAN 


043630 


or«a 


043i64 


DTAT 


043646 


DIAU 


043646 


DIAX 


043656 


Dr>< 


043624 


OtB 


043460 


DIBA 


043710 


DTB8 


043710 


orac 


043710 


DIRD 


043710 


OrBE 


043700 


ornr 


043710 


DTBG 


043710 


DtBH 


043666 


DTBI 


043624 


orBj 


043624 


DTBL 


043624 


DTBO 


043730 


ore 


043476 


DTCA 


043710 


BTCC 


043716 


OtCH 


043744 


DIP 


043512 


Dt5 


043524 


DtH 


043536 


DTI 


043552 


DIL 


043512 


DTK 


043634 


on 


043512 


DTD 


043562 


DTP 


043572 


DTD 


043512 


DTR 


043564 


DTS 


043570 


DTX 


043600 


orz 


043604 


DTAD 


044020 


DTAE 


044032 


D«Ar 


044054 


DVAC 


0440S6 


DTAH 


044110 


DVAI 


044125 


DYAJ 


044134 



7*03 
7812 
7*17 
1B7B 
1761 
2101 
2111 
208f 
4 If 
42t 
62031 
3662 
48» 
42S 
479 
4BI 
477 
525 
527 
529 
515 
Sll 
533 
539 
541 
427 
543 
545 
547 
509 
551 
553 
555 
557 
559 
561 
563 
569 
429 
495 
499 
571 
451 
451 
455 
457 
461 
463 
465 
4S7 
469 
471 
473 
475 
110281 
443 



8110f 
*11«t 
BU2|' 
190«f 

178* 18$9t 
99J« 1397* 



12TS 
714 

10128 
6214 
8663 
347 
I09$9« 
11048f 
llOSlll 
1097 «t 
llOSlf 
110$4t 
llOSSt 
11«S7( 
110591 
110601 
1106 4f 
llOTOf 
10960f 
110721 
11072f 
110721 

549 
110771 
110728 
110731 
llOBlt 
110691 
110871 
110898 
110911 
431 
497 
110981 

most 

109741 
109791 
109848 

459 
109978 
11002* 
110071 
110128 
llOlSf 
110198 
110178 
110248 

445 



13*1 

Tt» 

10167 

6220 

87»* 

768 



922* 
T26 



11116 
101S7 



894* 18368* 



11072* 



433 10967* 
11072* 



10990* 
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11032* 
441 
347* 
278* 

7007 
47* 
425 
479 
491 
477 
525 
527 
529 
515 
531 
533 
539 
541 
427 
543 
545 
547 
509 
551 
553 
555 

557 

559 

561 

563 

569 

429 

495 

499 

571 

451 

453 

455 

457 

461 

463 

465 

467 

469 

471 

473 

475 

443 

441 

463 

4B5 

511 

489 

521 

523 

515 



11043* 
768* 
776 
7051* 
346 
11112* 
11139* 
U131* 
11117* 
11141* 
11142* 
11143* 
11132* 
11146* 
1U47* 
11149* 
11140* 
11113* 
lllSS* 
11155* 
HISS* 

549 
11153* 
11155* 
11156* 
11151* 
11140* 
11140* 
11140* 
11159* 
431 
497 
11157* 
11161* 
11122* 
11124* 
11126* 

(59 
11119* 
11144* 
111211 
11130* 
11135* 
11120* 
11133* 
11134* 

445 

11137* 

11174* 

487 

513 

491 

527 

525 

11189* 



447 449 11030* 
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776* 



sea 0222 

SEQ 0242 



11155* 



433 11116* 
11155* 



1112B* 



447 



11176* 

11180* 

11182* 

529 

1113BI 



449 111351 



537 11185* 



rDP-Il/60 rPlt-E miRDIItRE DI16IDSTIC 
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D(U 


044140 


or*L 


044146 


D?tll 


044214 


on* 


044160 


DIB* 


044236 


DI8B 


044236 


OVBC 


044250 


QTBO 


044256 


DfBF 


044300 


OHH 


044202 


DVBI 


044214 


OIBJ 


044054 


DfBL 


044312 


DfBIt 


044324 


orBi 


044332 


DfBO 


044160 


BfCO 


044344 


Dies 


044344 


DVCF 


044344 


DICE 


044344 


Dll 


043752 


012 


043764 


DI3 


044002 


OBCBTR 


002636 


OBESC? 


002634 


OKFLtG 


002644 


DBIOr 


003000 


DKLQDP 


002640 



DKLOP[ 


: 002632 


OBOLOP 002642 


0»SCIir= 000006 


DWllCCi 177546 


Dlflll.1 


[ 030500 


DVllLV- 000100 


D01$ 


022162 


002$ 


022176 


003$ 


022212 


004$ 


022226 


005$ 


022242 


006$ 


022256 


007$ 


022272 


010$ 


022306 


011$ 


022322 


EtCX 


0443S6 


EICO 


044370 


EiCl 


044402 


EJICIRS 


045060 


EIIC2 


044414 


EJC3 


044436 


EILC4 


044440 


etcs 


044452 


EAOF 


044762 


PDP-11/60 PPll- 


D9PPEt 


.»11 


E«DJ 


- 104424 


EADJT 


031530 


EtSP 


044742 


EBOF 


044752 


EBSP 


044772 


EMI 


035656 


Mkk 


037H6 


EMIB 


037141 


EHiC 


037211 


EHtO 


037254 


SHJtE 


037J30 


EMtP 


037356 


EHtG 


037413 


ENAH 


037460 


EHtl 


037525 


EN«J 


037570 


Etna 


037615 


EDItL 


037645 


EMAM 


037701 


EH All 


037740 


iHka 


040004 


EKAP 


040036 


EKAa 


040070 


EIAR 


040107 


EKtS 


040153 


ENAT 


040220 


ENAU 


040255 


G4Air 


040312 


ENAU 


040345 


ENAX 


040401 


ENAK 


040436 


EMS 


035656 


ENBA 


04047S 


ENB3 


040533 


EHBC 


040570 


ENBD 


0406 20 


ENBE 


040724 


ENBF 


040765 


ENBG 


041032 


EMBH 


041101 


EMBI 


041155 


SHBJ 


041224 


EHBK 


040661 


ENBI. 


041270 


EMBH 


041333 


EI*B» 


041401 


EJIBQ 


041451 


ENC 


035710 


EHCA 


041504 


EMCS 


041547 


EMCC 


041612 


EHCD 


041650 


EHCE 


041701 


S4CF 


041732 


ENCi: 


041763 


EltCH 


042014 



43S 
S17 
541 

53S 
543 
S45 

547 
509 
SS3 

SST 
559 
561 
S63 
565 
567 
569 
501 
503 
505 
507 
439 
443 
44S 
6161 
6151 
6191 
6561 
6171 
2672* 
4646* 
5976* 
9762* 
614# 
618f 
6S5> 
214* 
706 
2151 
7015» 
70191 
70231 
70271 
7031# 
7035# 
70391 
7043# 
70471 
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4809* 


5039* 


5054 


5074 


5093 


5111 


5129 


5919* 


5929 


6048* 


6049 


6I66« 


6167* 


PD?-ll/50 FPll-E 


HtROORE OIIGHQSTIC 


KtCYll 


30(1046) 


02-SEP 


-77 22; 


41 PICE 


231 










sea 0332 
SEa 0252 


DaFPE/t.Pll 02- 


•SEP-77 17:50 




CROSS SEFEREICE 


TABLE - 


- OSER SYMBOLS 
















S168* 


6169* 


6170* 


5283* 


5285* 


S2B7* 


S67S* 


6709* 


6972* 


7006* 


7099* 


7126* 


7251* 






7252* 


7581* 


7584* 


7594* 


7602 


7616 


7759* 


7763 


7769 


7775 


7782 


7784 


7896* 






7916 


8563* 


8572 


8799* 


8800 


8801 


8807 


8808 


8810* 


3823* 


8843* 


8850* 


3852* 






8854* 


8855* 


8860* 


8861* 


8970* 


8976* 


8994* 


9000 


9353 


9354* 


9357 


9358* 


9362* 






9363* 


9366* 


9367* 


9369* 


9467 


9470* 


9471 


9472 


9476 


9479* 


9553 


9555* 


9562 






9564* 


9572 


9578 


9582* 


9589' 


9595* 


9599 


9601* 


9608* 


9614* 


9624* 


9625* 


9626* 






9627* 
10301* 


9628* 
10516 


9629* 
10535* 


9851 


10268 


10270* 


10271* 


10272* 


10273 


10274* 


10288 


10290* 


10393* 


R5 


=tooooos 


S6I 


982* 


985 


987 


1150* 


1154 


1156 


1255* 


1276 


1302 


1314 


1508* 


1555 






1631* 


1637 


1640 


1641 


1770* 


1771* 


1772* 


1773* 


1776* 


1777* 


1781 


1884 


1893 






2021* 


2034 


2114* 


2118 


2224* 


2228 


2372* 


2377 


2404* 


2409 


243S* 


2441 


2468* 






2473 


2596* 


2601 


2632* 


2637 


2668* 


2673 


2704* 


2709 


2836* 


2841 


2872* 


2877 






2979* 


2983 


3395* 


3400 


3402 


3404 


3523* 


3528 


3530 


3532 


3633* 


3633 


3640 






3745* 


3753 


3755 


3756 


4438* 


4443 


4444 


4532* 


4537 


4S3B 


4S39 


4540 


4642* 






4648 


4650 


4651 


46S2 


4673* 


4679 


4681 


46B2 


4683 


4704* 


4710 


4712 


4713 






4714 


4735* 


4741 


4743 


4744 


4745 


476S* 


4772 


4774 


4775 


4776 


4799* 


4805 






4807 


4 BOB 


4809 


5538* 


5545 


5547 


5915* 


5919 


5921 


5922 


59 27 


S92B 


5045* 






6048 


6 055 


6056 


6160* 


6164 


6167 


6168 


6169 


6170 


6279* 


6235 


6287 


6677* 






66B3 


6973* 


6977 


6978 


6979 


6980 


6981 


6982 


7100* 


7104 


7105 


7106 


7246* 






7252 


7285 


1562* 


7563 


7558* 


7569* 


7585* 


7586 


7587* 


7588 


7638* 


7639* 


7840* 






7846* 


7926* 


7930* 


7934 


7936 


8003* 


3007 


8009 


8534* 


BS42 


8544 


8S4S 


8546 






8547 


8548 


8971* 


B977* 


8995* 


9001 


9952 


10003* 


10042 


10083* 


10269 


10275* 


10277* 






10279* 


10280* 


10281* 


10282 


10300* 


10S17 


10534* 














R6 


=1000006 


571 


741* 


742* 


743 


9853 


















87 


=»000007 


5Bf 


























S 


= 000200 


3433|» 


3442 


3444 


3445 


3446 


3447 


3448 


3449 


3450 


3451 


3453 


3455 


34&6 






3457 


3458 


3459 


3460 


3461 


3462 


35611 


3568 


3570 


3572 


3574 


3667 » 


3675 


SDEDDF 


045032 


3677 
11210 


3678 
112B4I 


3679 


3681 


36B3 


3684 


3685 


3687 


3689 


3690 


3693 




SETO< 


= 104410 


992 


1331 


IS 27 


1632 


1797 


2036 


2131 


2241 


103S2» 










SEIFP 


= 104412 


1650 


1808 


2132 


2242 


10354f 


















SETUB 


= 104414 


994 


1408 


10356f 






















SELDHT 


= 104421 


103611 


























SNK 


= 100200 


236f 


























SMP 


= 000200 


235i 


























SP 


=%000D06 


591 


745* 


765* 


773* 


777 


811* 


820* 


821* 


834* 


335* 


1255 


1276* 


1302* 






1314* 


1508 


1555* 


1799 


1306* 


4347* 


4352 


7841* 


7844* 


7847 


7849 


3826* 


8832 






9112 


9124 


9125 


9126 


9127 


9142* 


9145 


9155 


9156 


9157 


9173* 


9179* 


9197 






9198 


9215* 


9224 


9225 


9226 


9253* 


9257 


9261* 


9269 


9270 


9271 


9287 


9238 






9289 


9326* 


9331* 


9332* 


9333 


9336 


9353* 


9354 


9357* 


9358 


9369 


9370* 


9335* 






9386* 


9387* 


9403 


9404 


9405 


9431* 


9432* 


9434* 


9435* 


9450 


9453 


9467* 


9468* 






9478 


9479 


9512* 


9513* 


9514 


9523 


9524 


9525* 


9549* 


9550* 


9551* 


9552* 


9553* 






9554 


9558* 


9559* 


9560* 


9561* 


9562* 


9563 


9567* 


9624 


9629 


9630 


9631 


9632 






9S33 


9634* 


9651* 


9652* 


9653 


9673 


9674 


9675* 


9699* 


9700* 


9702 


9706* 


9721* 






9722 


9723 


9724* 


9775 


9783* 


9786 


9783 


9789 


9818 


9819 


9823* 


9855 


9863 






9868 


9871 


9874* 


9877* 


9878 


9879* 


9B82 


9906* 


9910* 


9912* 


9919 


9921 


9922* 






9925 


9928* 


9953* 


9954* 


9959* 


9978* 


9981* 


9986* 


10007 


10008 


10041* 


10045* 


10053* 






10054* 
10110 


10055* 
10120* 


1005B* 
10122 


10059* 
10123 


10060* 
10124* 


10061* 
10135 


10064* 
1012B 


10065* 
10130 


10069* 
10136 


10075* 
10138* 


10078* 
10140* 


10082 
10148* 


10109* 
10152 






10156 


10157 


10161 


10180* 


10181* 


I01B8 


10189* 


10200 


10201* 


10202* 


10312 


10213* 


10218 






10219 


10259* 


10260 


10261 


10262* 


10267* 


10269* 


10269* 


10275 


10300 


10301 


10302 


10303* 
10427* 






1Q3Q4* 
10431 
10518* 
11210 


10323 


10324* 


10325 


10330* 


10331* 


10332 


10393 


10395* 


10420* 


10424 


10426* 






10454 


10456* 


10476 


10477* 


10488 


10499 


10512* 


10513* 


10514* 


10515* 


10516* 


10517* 


SSCBSF 


04S045 


10519 
112861 


10527* 


10531 


10533 


10534 


10535 


10536 


10537 


10538 


10539 


10544* 




SUCK 


= 001200 


341 


323 


745 


811 





















PDP-ll. 


tit FPll-E 


■IROVIRE DItGiOStIC 


Mcru 


30( 1046) 


02-SEP 


-77 22! 41 PAGE 


234 










SEQ 0235 


DOrPEt. 


.Pll 02 


-SEP-7T 17:50 




CROSS 


(criRUci 


; TABLE - 


- USER 


STHBOtS 












SED 0255 


TYPt ■ 


: 104401 


e«4 


833 


•838 


9084 


9851 


9873 


9875 


9881 


9892 


9969 


9971 


9972 


9975 






9977 


9980 


9983 


9W» 


9992 


9998 


10006 


18044 


108S7 


10063 


10068 


10074 


10077 






10081 


10131 


10294 


10344* 


10542 


















tTPMiC 


033674 


10003 


10041* 
























tfPOC 


■ 104402 


9875 


9880 


99S0 


9979 


9982 


9987 


10049 


10070 


10076 


10079 


10345* 






t»POII 


= 104404 


10347* 


























IIPOS : 


= 104403 


836 


10056 


10062 


10066 


10346* 


















IB 


= 177400 


243t 


1141 


7S84 


8677 


9186 


9194 
















OBCKTI) 


002630 


6121 


1407* 


1450 


9240* 


11139 


















OBESCP 


002626 


6111 


9259 


9261 


97S1* 


10418* 


10424* 
















DgRKDK 


0310SO 


9242 


9253* 
























IBRKOt 


031032 


9229 


9240* 
























OilPOIt 


002625 


610# 


9241 


975»* 


10419* 


10425* 


















TICDaK 


003716 


797 


801* 
























»BCHt 


003704 


7961 


800 
























fICTkB 


003174 


701# 


79S 
























HCSPOOi 


: 000300 


1891 


1131 


1133 






















vrei ' 


= 000276 


1811 


9443 
























UPEC : 


= 000236 


184* 


9441 
























urns i 


: 000344 


178* 
9754 


99« 
9914 


1060 
9920 


1126 

10430 


1422 


1514 


1645 


1658 


2129 


2239 


9256 


9438 


9451 


»PP» : 


: 000266 


US* 


9444 
























Vlllt : 


' 000352 


155* 


890 


2135 


2245 


9065 


9447 
















VIUA ■■ 


= 000350 


159* 


























VSR 


= 000346 


157* 


























VIIHANI: 


: 000222 


162* 


888 


939 






















X 


= 000200 


6715* 


6721 


6723 


6725 


6728 


6730 


6732 


6735 


6737 


6739 


67 42 


6744 


6746 






S749 


6751 


67S3 


67S6 


67*8 


6760 


6763 


6765 


6767 


6770 


6772 


6774 


6777 






6779 


6781 


6788 


6790 


6792 


6795 




6799 


6802 


6804 


6806 


6809 


6811 






6813 


6916 


6818 


6820 


6823 


6825 




6830 


6832 


6834 


6340 


6842 


6844 






6847 


6849 


6851 


6854 


6856 


6858 




6863 


6865 


6868 


6870 


6872 


6B78 






6880 


6882 


6885 


6887 


6889 


6892 




6896 


6899 


6901 


6903 


6906 


6908 






6910 


7012* 


7015 


7016 


7017 


7019 




7021 


7023 


7024 


7025 


7027 


7028 






7029 


7031 


7032 


7033 


7035 


7036 




7039 


7040 


7041 


7043 


7044 


7045 






7047 


7048 


7049 


8594* 


8595 


8596 




8608 


8611 


8614 


8618 


8621 


8624 


ZAPHFP: 


= 104416 


1317 


1382 


1406 


1411 


1461 


1502 




1628 


1636 


1766 


1797 


1851 


2027 






2119 


2168 


2229 


2278 


2307 


3405 




3533 


3558 


3641 


3664 


3763 


3803 






3985 


4013 


4041 


4069 


4095 


4137 




4243 


4282 


8541 


10358* 






ZAPHFP: 


= 104417 


1256 


1642 


2125 


2235 


10359* 


















ZXIMH ' 


= 100177 


238* 


























ZXIN? : 


= 000177 


237* 


























$tPT»0 


001000 


303 


309* 
























StSTlT: 


; ***•*• 


10206 


10221 
























$tS&4 


031700 


9556 


9566* 
























$*S64I 


031660 


95581 


10368 
























$AS64>< 


031636 


9549* 


10369 
























$»t«C 


034350 


10177 


10179* 
























iktii 


034324 


10175* 


























5»Tlf3 


034332 


10116 


10176* 
























$«tY4 


034342 


9897 


10178* 
























$il)TD3 


001250 


3421 


























$BDkOR 


001236 


337* 


























jaODAT 


001242 


339* 


























SBELL 


001346 


378* 


9084 


9861 


9939 




















$CHIRC 


034320 


10133" 


10143* 


10150 


10159* 


10164* 


















SCKSKR: 


: ****** p 


10348 


























?0P-ll/50 FPll-E 


HARDKARE OIASNaSTIC 


MICVll 


30(1046) 


02-5EP- 


■77 22:41 PAGE 


235 










SEQ 0236 


DOfPE*. 


Pll 02- 


SEP-77 17:50 




CROSS REFEREBCE 


TABLE - 


- OSER STNBOLS 












3E3 0256 


SCLRDU 


035234 


10353 


10390* 
























SCLUrp 


035372 


10355 


10451* 
























SCLRUB 


035304 


10357 


10418* 
























SCMPKD 


032204 


4693* 


10367 
























;ciipx 


032230 


9694 


9696 


9699* 






















SCNP2U 


032214 


9695* 


10366 
























$CHP4ll 


032222 


9697* 


10365 
























$CNT»G 


001210 


324* 


740 


741 


749 


755 


758 


759 














5CII1 = 


000020 


360* 
373* 


361* 
374* 


362* 
375* 


363* 
376* 


364* 


365* 


366* 


367* 


368* 


369* 


370* 


371» 


372» 


$C« = 


000040 


360* 
373* 


361* 
374* 


362* 
375* 


363* 
376* 


364* 


365* 


36S* 


367* 


368* 


369* 


370* 


371» 


37 2* 


SCI(3 = 


000020 


358* 


360 
























SCHDES 


035426 


10349 


10474* 
























5C»T = 


000100 


1902* 


1909 


1910* 


1911* 


1912* 


1913* 


1914* 


1915* 


1916* 


1917* 


1918» 


1919* 


19201 






1921* 


1922* 


1923* 


1924* 


1925* 


1926* 


1927* 


1928* 


1929* 


1930* 


1931* 


1932* 


1933* 






1934* 


1935* 


1936* 


1937* 


1938* 


1939* 


1940* 


1941* 


1942* 


1943* 


1944* 


1945* 


1946* 






1947* 


1948* 


1949* 


1950* 


1951* 


1952* 


1953* 


1954* 


1955* 


1956* 


1957* 


1958|f 


1959* 






1960* 

1973* 

401* 


1961* 


1962* 


1963* 


1964* 


1965* 


1965* 


1967* 


1968* 


1969* 


1970* 


1971» 


1972* 


SCPUdP 


001404 


























SCRLF 


001353 


380* 


B38 


9881 


9892 


9939 


9971 


9977 


9992 


10OO6 


10081 


10132 


10167 




SD = 


000001 


1 


823 


7752 


7863 


9057 


9068 


9112 


10371 


10480 










SDElfCr 


001366 


392* 


























SDOACII 


030474 


9092 


9097 


9103* 






















$DT 


003236 


712* 


10068 


10074 


10077 




















SDOBL 


031230 


9357* 


10360 
























SDV 


035266 


10392 


10396* 
























SEADJ 


031476 


9467* 


10364 
























SEiDAD 


030464 


289 


9099* 


9930 






















SEIDCT 


030450 


755 


9094* 
























$BN« 


001376 


397* 


780 


9894 


10111 


10184 


10208 
















$KII«X 


001377 


398* 


10113 


10118 


10186 




















SEOP 


030400 


9067 


9079* 
























SSOPCt 


030442 


755* 


9091* 


9095 






















SERFLi; 


001214 


328* 


935* 


2305* 


9060* 


9796 


9798 


9804* 


9826 


9856* 


9939 








$ERNAX 


001230 


334* 


760* 


9798 


9821* 


9826 


















SERPKr 


035452 


10350 


10488* 
























$ERROR 


032724 


749 


9777 


9845* 






















$ERROC 


001232 


335* 


9863* 


9B64* 


9865 


9871* 


9B72* 


9B74 


9878* 


9879 


9939 


99i9 


10011 




$ERRtd 


001406 


412* 


9966 
























SERTtL 


001224 


332* 


9862* 


9939 






















SESCAP 


001344 


377* 


759* 


9820* 


9926 


9928 


9939 


10476* 














;ETA3[. 


001376 


396* 


























SETEND 


001406 


315 


408* 
























SFATAL 


001360 


389* 


10212* 
























SFFLG 


034570 


10175* 


10178* 


10206 


10215* 


10223* 


















SFILLC 


001276 


356* 


10136 


10167 






















SPILLS 


001275 


355* 


10167 
























SFIXFR 


031564 


9512* 


10363 
























SFP 


035424 


10453 


10457* 
























SFPBRK 


001262 


349* 


9769 


9923 






















SFPS 


002610 


599* 
9335* 


1794* 
9693 


8730 
11128 


8750 
11136 


8802 
11137 


8812 


9816 


8856 


8875 


8B94 


B992 


9011 


9031 


SCDADR 


001234 


336« 


























SGDDAT 


001240 


338* 



























PDP-11/iO rni-E aiRoitiE oiicnsric 

DQFPEt.Pll 02-SSP-TT 17JS0 



96961 

10348 
12 
Slot 
7SS« 
711t 
329t 
lOSlO 
343t 
3331 
3Blf 
10216* 
757* 
3301 
3311 
103S1 
3481 

1 
311 
311# 
10176* 
394t 
395t 
3BB» 
9815 
3541 
839t 
1S70I 
2532« 
3468 
43891 
5213 
5729* 
6619 
8354« 
10266* 
10261* 
9779 
3911 
313( 
10543 
10S45I 

753 
10543t 
10520 
3791 
9327 
10348 
10348 
10348 
10348 
3S8i 
3601 
361» 
3681 
3691 



nCIU 3«(1046> 02-8EP-77 22)41 UBS 23« 
CROSS RlrlMICS MILS — DSEt SMBQLS 



SEa 0237 
SEa 02S7 



$SEI42 


030454 


SCTSlRi 


****** Q 


sao = 


000000 


SHIBTS 


001000 


SRIBOH 


031374 


$RT 


003234 


$lcaT 


001216 


SILLIP 


035640 


$i»T»e 


001251 


SITEMB 


001226 


$tr 


001354 


$Lri.G 


034567 


SLOIUH 


031376 


StPlOR 


001220 


SLPERR 


001222 


SLPPNt 


035460 


soprsr 


001260 


$11 


000001 


SlltIL 


001356 


SKBkDR 


001002 


i»rLa 


034566 


SKSCIO 


001372 


$IISEL(: 


001374 


SHSGTT 


00 1356 


smciir 


032722 


SKULL 


001274 


S»lltST= 


000001 



socir 


035014 


Sdnlide 


035016 


SOVER 


032706 


$P«SS 


001364 


5P«3TM 


001006 


SPDHER 


035646 


$PVRAD 


035634 


$P8RDK 


035466 


SPURNS 


035630 


SPHRUP 


035540 


SOOliS 


001352 


SRINO 


031276 


SROCHR' 


= ****** (J 


SRDUEC 


= ****** 


SRDLIR: 


= *••*•* D 


$llD[]Cr: 


= ****** V 


SREr,«D 


001300 


SREIO 


001302 


SSEGl 


001304 


SREi^lO 


001322 


SRE::ll 


001324 


PDP-IU50 r-pil-E 


DOFPEA. 


PlI 02- 


SREG12 


00X3?6 


SREG13 


001330 


$REGM 


001332 


SRECIS 


001334 


SRECtS 


001336 


$REG17 


001340 


$RGG2 


001306 


»RE5) 


001310 


SREa4 


001312 


SREr;-! 


001314 


$aEG5 


001316 


SREE7 


001320 


$RVFPS 


031150 


SRTNJO 


030476 


$R2t = 


****** 


SStVRE^ 


****** u 


SSAVi'5 


035644 


SSBSIM 


032112 


SSCOPE 


032320 


SSEtOK 


035246 


SS6T?P 


035404 


SSETUB 


035330 


$SETUP= 


000077 


SSL 


003240 


SSNGL 


031220 


SStUP = 


177777 


SSVLID 


032652 


ssvpc = 


000204 


SSKR ^ 


167400 



9362 
10044 

9B11* 
10526 

9865* 

9939 
10222* 

9331 
761* 
7«2* 
10499* 

9794 
208 
31S 

10182 
10192* 
10197* 
10190 

98251 

10138 

841 

1572 

2534 

3S7Bi 

4391 

5282« 

5731 

6918f 

8356 

10295* 

10265* 

9795 

779* 

lOSSOt 

105101 

10526f 
9939 
9361 



9367 

9812 
10547f. 

9896 
10167 

9363 

9802* 

7645* 



9269 
387t 



10217* 
10195 



9389 

9814* 



936C 

981I* 

7653* 



779 
10221t 



9397 
9825 



9388 
9823 
9802 



9402* 94871 



9395 ^ 9401* 9408* 

9B2S 10499* 

9819* 9825 9906 



18488* 



9894 10111 



10198* 10210 10214* 

10167 

9301 9461 948 

1705i- 1707 19761 

27721 2774 29411 

3580 36961 3698 

44821 4484 4602t 

5284 53511 5353 

57998 SeOl S867t 

6920 70S6f 7058 

8475} 8477 8631| 

10308f 

10270 10273* 102S4* 

9803 9813 9B22t 

834 9088* 9089* 



lOSOf 

197B 

2943 

38421 

4604 

5422* 

5869 

71SSI, 

8633 

103101 

9106 



1082 

20851 

3835f 

3844 

49341 

5424 

59971 

7157 

87648 



9329 



1217# 

2087 

3037 

3926» 

4936 

5491* 

5999 

7437* 

8766 



1219 

2195* 

3187* 

3928 

4996* 

5493 

6113* 

7439 

8908* 



1321* 

2197 

3189 

4099* 

4998 

5596* 

6115 

7669* 

8910 



1323 

2300* 

3341* 

1101 

5140* 

5598 

6227* 

7671 

9055* 



1465* 

2314* 

3343 

4185* 

5142 

5655* 

6229 

817511 



1467 

2316 

3466* 

4187 

52111 

5657 

66171 

8177 



10167 
9365 



1253* 1316 

1254* 1315 

7507* 7629* 

7541* 7586* 



93B4* 



1425* 
7511* 
7756* 
7773* 



7535* 
7516 
7892* 
7870 



11126 
7532 



T661* 



SSMRES 001400 
$SVRm(= 000000 
SreSTN 001362 
SriiES 001342 

STKB 001266 
STKS 001264 
STI = 000074 



02-S6P-77 17:50 

370* 
371* 
372* 
373* 
374* 
375* 
362* 
363* 
364* 
365* 
366» 
3671 
9326* 
9105* 
10348 
10348 
10519* 
9651* 
747 
10352 
10354 
10356 
729* 
9846 

713* 
9353* 
729* 
9T87 
287* 
1* 
1252 
3079 
4972 
5042 
8788 
9773 
9837 

399* 
9742 
390* 
376* 
B937* 
351* 
330* 
1* 
1155 
19T6 
2475 
3231* 
3842 
4529* 
5211 
5536* 
5867 
6672* 
7669 



HACKll 30(1046) 02-seP 
CROSS RCFEREICe TABLE — 



7S42* 
7537* 
7801* 
7805* 
7814* 
7819* 
1440* 
7519* 
7525* 
7530* 
7539* 
7540* 
10362 



10527 
10370 

9746* 

10393* 

10454* 

10424* 

746 

9904 
10057 
10361 

9816* 

292 

12 

1380 

3231 

5037 

6159 

8936 

9790 

9838 

782 

9794 

9817* 

758* 

9059* 



75 88* 

7600 

7833 

7824 

7826 

7822 

7514* 

7527 

7555 

7574 

7589* 

7598* 



7767* 7828 
7642* 7775* 
7835 



7522 7534 
7547 

7575 

7638 7780* 

7639 7781* 



7871 11126 

-77 22:41 PISE 237 
- USER STNBOLS 

11126 
7776* 8013 



7657* 



7893* 
7786* 



7922 
J 943 



7936 
11126 



11126 



10528* 10529* 10549* 



747 

9930 

10063 



376 
ISOl 
3392 
S176 
6277 
9059 
9792 
9839 



749 751 



12 
1217 
2019* 
2532 
3341 
3889* 
4560 
5247* 
5546 
5913* 
6914 
7751* 



10010 
934* 
9087* 



839 
1252* 
2029 
2590* 
3392* 
3926 
4602 
5274 
SS96 
5920 
5918 
8175 



377 
1625 
3520 
5247 
6672 
9076 
9793 
9840 



175B* 
9805* 



885* 
1321 
2085 
2711 
3431 
3981* 
4638* 
5282 
5633* 
5997 
6968* 
8226* 



378 
1757 
3630 
5318 
5958 
9087 
9796 
9841 



2022* 
9812 



913 
13S0* 
2113* 
2772 
3466 
4099 
4928 
531B* 
S547 
5042* 
7052 
3332 



758 
2019 
3743 
5387 
7097 
9098 
9797 
9859 



2304* 
9815* 



917 
1465 
2169 
2830* 
3520* 
4135* 
4934 
5343 
5655 
6050 
7056 
B354 



755 



759 
2113 
3889 
5458 

720S 
9104 
9799 

9865 



4223* 
9825 



930 
1501* 
2195 
2879 
3559 
4185 
4972* 
5351 
5695* 
6113 
7097* 
B407I 



756 



761 
2223 
39B1 
5536 
7503 
9106 
9805 
9901 



758 



762 
2304 
4135 
5633 
7751 
9738 
9806 
9904 



385 
2366 
4227 
5695 
8226 
9739 
9807 
9939 



934 
2S90 
4435 
5771 
8407 
9740 
9819 
10546 



5914* 6043* 7508* 7755* 



934* 
1570 
2223* 
2941 
3578 
4227* 
4988 
5387* 
5729 
6159* 
7127 
8463 



946 
1625* 
2279 
2977* 
3630* 
4283 
4996 
5414 
5771* 
6165 
7155 
8475 



981* 
1638 
2300 
2985 
3665 
4389 
5037* 
5422 
5790 
6227 
7206* 
85331 



986 
1705 
2304* 
3035 
3696 
4435* 
5140 
5458* 
5799 
627 7* 
7437 
B343 



981 
2B30 
4529 
5839 
8533 
9741 
9822 



1080 

1757l( 

2314 

3079* 

37431 

4464 

5176* 

5483 

5839K 

6612 

7503* 

8631 



SEQ 023S 

SEQ 0259 



9747 



1124 
2977 
4638 
5913 
8659 
9742 
9825 



1124* 

1952 

23661) 

3187 

3904 

4482 

5203 

5491 

5859 

6617 

7662 

B6S9* 
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SEQ 0239 
SEa 0259 







B764 


8788t 


■fM 


8936* 


9*55 


9*59* 
















StPB 


001272 


35 3f 


10156* 


10167 






















StPFLG 


001277 


S57t 


10105 


101(7 






















SfPs 


001270 


3S2i 


10154 


10167 






















$TRtP 


035020 


751 


10323* 
























$TRP = 


000032 


1033«t 


1034S( 


10346* 


10347* 


10349* 


10350* 


10351* 


10352* 


10353* 


10354* 


10355* 


10356* 


10357* 


$TRP*D 


03S060 


103581 
10330 


103S9* 
10331 


10360*1 
10343* 


10361*' 


10362* 


10363*' 


10364* 


10365* 


10366* 


10367* 


10368* 


10369* 


10370* 


jtsm 


001004 


312« 


























StSTICII 
STTPBI= 


001212 


32TI 
10348 


789 


9086* 


9794 


981S* 


9817 


9822 


9826 


9858 


9939 








$(TPDS= 


•**«** u 


10348 


























5MPE 


034042 


101051 


10203 


10336 


10344 




















JTYPGC 


034254 


10135 


10142 


10149 


101S4* 


lOliS 


















STJPER 


033422 


9891 


9912* 
























STTPEX 


034322 


10160 


10162 


1016$* 






















StrpDc 


03461S 


102641 


10345 
























S«paii 


034632 


10263 


10266* 


10347 






















$TIPDS 


034572 


1025911 


10346 
























SOB 


035362 


10423 


10430* 
























SDiir 


001370 


393f 


























SOUTH 


001010 


3141 


























SDSKR 


001402 


4001 


























SITSTR 


032456 


97811 


























SlPHfP 


031406 


94341 


10358 
























SIPKPP 


031400 


9431* 


10359 
























SZPIFP 


031414 


9433 


94371 
























S$GET4= 


000000 


909Bt 


























SOPIUL 


035015 


1026O* 


10264* 


10274 


10309* 




















$40C»T 


000000 


2721 


9773 


9868 






















* = 


045520 


257# 


273 


277* 


287 


2B8* 


290* 


292* 


293* 


299 


300* 


302* 


3041 


3231 






38 2 


625* 


626* 


627* 


628* 


629* 


639* 


631* 


632* 


729* 


744 


761 


762 






821 


1039 


1050 


1142 


3096 


3115 


3137 


3158 


3178 


3249 


3269 


3291 


3312 






3332 


4003 


4031 


4059 


4087 


4152 


417S 


S0S6 


5076 


5095 


5113 


5131 


8746 






8751 


8756 


8890 


8895 


8900 


9027 


9032 


9037 


9042 


9072* 


9106 


9825 


9926 






9939 


10016* 


10167 


10224* 


10522 


10548 
















.SISTI: 


••«.♦» u 


10176 


10179 
























.$x = 


001000 


299t 


304 
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CROSS REFERGRCE TISLG — HICRO RIHGS 



CHkSEl 
CHDSE2 
CHISE3 
CHtSE4 
CONE»T 



COKKEII 
ERDCOM 
EDPHtC 
ERROR 



ESCAPE 
GETPPI 
JETSRi) 
IFORKO 

UP. TIT 



RULT 
RERTST 



POP 

pnsR 

REPORT 
SCOPE 



SETPRl 
SETTRt 



2085K 
2085# 
2085* 
2085* 
839* 
1707 
30350 
3928 
5140* 
5657 
6918* 
8477 
141* 
141* 
9072* 
35* 
1928 
2863 
3656 
4726 
5344 
6997 
8752 
9291 

1* 
2604 
3298 
4541 
5321 

7211 
141* 
14l» 
141* 

1902* 

1953 
1* 

2724 

3543 

4721 

5556 

7858 
141* 
141* 

2532 

4602 

6113 

141* 

141* 

141* 

36* 

2599 

4637 

6158 

9090 
HI* 
10336* 



2195 
2136 
2168 
2191 
841 
1975* 
3037 
4099* 
5142 
5729* 
6920 
8631* 



9030 
907 
1838 
2899 
3780 
4757 
5407 
7120 
8757 

988 
2540 
3319 
4653 
5390 
7254 



1909 
1957 
891 
2356 
3650 
4752 
5642 
3255 

839 
2772 
4934 
6227 
9403 
9384 

884 
2929 
4971 
6276 



2246 
2278 
2292 

946* 
1978 
3187* 
4101 
5211* 
5731 
7056* 
8633 



918 
2051 
3001 
3791 
4790 
5415 
7231 
8891 

1157 
2676 
3409 
4684 
5461 
7558 



1910 
1961 
11S9 
2892 
3770 
4785 
5713 
8307 

930 

2941 

1996 

6617 

10218 

10179 

933 
2976 
5036 
6671 



948 
2085* 
3189 
4185* 

5213 
S799* 
7058 
8764* 



1013 
2154 
3097 
3914 
4823 
5476 
7239 
8896 

1265 
2712 
3537 
4715 
5549 
7850 



1911 
1965 
1653 
2993 
3907 
4818 
5782 
8434 

946 

3035 

5140 

6918 

10219 

10181 

980 
3078 
5175 
6967 



lOBO* 

2087 

3341* 

4187 

5282* 

5801 

7155* 

8766 



1020 
2160 
3116 
4004 
4989 
5484 
7271 
8901 

1291 
28 44 
3643 
4746 
5636 
8248 



1912 
1969 
1812 
3090 
3998 
4981 
5852 
8559 

1080 
3187 
5211 
7056 
10533 
10202 

1123 
3230 
5246 
7096 



1082 

2195* 

3343 

4389* 

5284 

5867* 

7157 

9908* 



1040 
2264 
3139 
4032 
5057 
5563 
7280 
9028 

1401 
2880 
3759 
4777 
5707 
9301 



1913 

2044 
3109 
4026 
5050 
5944 
8732 

1217 
3341 
5282 
7155 
10534 
10512 

1251 
3391 
5317 
7205 



1217* 

2197 

3466* 

4391 

5351* 

5869 

7437* 

8910 



1051 
2270 
3159 

4060 
5077 
5648 
7609 
9033 

1646 
2987 
3900 
4810 
5777 
8427 



1917 

2137 
3130 
4054 
5070 
6068 
8877 

1321 
3466 
3351 
7437 

10518 

1379 
3519 
5386 
7502 



1219 
2314* 
3468 
4482* 

5353 

5997* 

7439 



1144 
2395 
3179 

40BB 
5096 
5719 
7621 
9038 

1801 
3084 
3993 
4974 
5845 
8553 



1921 

2247 
3151 
4082 
5089 
6181 
9013 

1465 
3578 
5422 
7669 



1500 
36 29 
5457 
7750 



1321* 

2316 

3578* 

4484 

5422* 

5999 

7669* 



1177 
2427 
3250 
4153 
5114 
5791 
7646 
9043 

2037 
3103 
4021 
5042 
5939 
8721 



1925 

2389 
3171 
4147 
5109 
6298 



1570 
3696 
5491 
8175 



1624 
3742 
5539 
8225 



1323 

2532* 

3580 

4602* 

5424 

6113* 

7671 



1280 
2459 
3270 
4177 
5132 
5860 
7884 
9133 

2121 
3122 
4049 
S063 
6062 
8867 



1929 

2420 
3243 
4171 
5126 
6693 



1705 
3842 
5596 
8354 



1756 
3888 
5632 
8406 



1465* 

2534 

3696* 

4604 

5491* 

6115 

8175* 



1306 
2491 
3292 
4261 
5196 
5952 
8263 
9168 

2231 
3144 
4077 
5083 
6175 
9002 



1933 

2452 
3263 
4255 
5186 
6990 



1976 
39 26 

56 55 
8475 



2018 
3980 
5694 
9532 



1467 

2772* 

3698 

4934* 

5493 

6227* 

8177 



1390 
2623 
3313 
4458 
5204 
6076 
8315 
9203 

2380 
3165 
4143 
5102 
6292 



1937 

2484 
3284 
4452 
5257 
7113 



2085 
4099 
5729 
8631 



2112 
4134 

5770 
8658 



1570* 

2774 

3842* 

4936 

5596* 

6229 

9354* 



1453 
2659 
3333 
4554 
5267 
6189 
9 442 
9231 

2412 
3236 
4167 
5120 
6687 



1941 

2616 
3305 
4S48 
5327 
7220 



2195 
4185 
5799 
8764 



2222 
4226 
5838 
8787 



1572 

2941* 

3844 

4996* 

5598 

6617* 

3 356 



1561 
2695 
3421 
4664 
5275 
6306 
8575 
9244 

2444 
3256 
4249 
5179 
6904 



1945 

2652 
3325 
4659 
5397 
7263 



2300 
4389 
5857 
8908 



2303 
4434 
5912 
9935 



SEQ 0240 
SEa 0260 



1705* 
2943 

3926* 

4998 

S65b|| 

6619 

B475» 



1664 
2731 
3549 
4695 
5336 
6700 
87 47 
9273 

2476 
3276 
4445 
5250 
7107 



1949 

2698 
3415 
4690 
5467 
7565 



2314 
4492 
5997 
9055 



3365 
4528 
6041 
9058 



10347 10349 10350 10351 10352 10353 10354 10355 10356 10357 10358 10359 



POP-IUSO FPll- 


E HtROHtllE OIMIlaSTIC 


mCYll 


30(1046) 


03-SEP 


-77 33:41 PIEE 


241 










sen 0241 


oatftk. 


Pll 02-SEP-77 


17150 




Class 


tlrtREHCt 


tlBLE - 


- NtCRO 


HUES 












SES 0261 




10360 


10361 


10362 


10363 


10364 


1036S 


10366 


10367 


10369 


10369 


10370 










SETOP 


If 


141i 


718 


























SKIP 


141» 


913 


»17 


986 


11 S5 


1638 


1852 


3039 


2169 


3379 


2475 


2711 


2879 


3985 


3431 




3559 


3665 


3104 


4283 


4464 


4S60 


4927 


4 988 


S203 


5274 


5343 


5414 


5483 


5546 


5647 




S790 


S8S9 


5920 


6050 


6165 


6611 


6913 


7051 


7137 


7663 


8332 


8463 


8543 






SLtSH 


1411 


785 


7«1 


B06 


808 


1063 


1185 


1516 


1S47 


16T5 


1854 


1867 


2058 


2500 


2740 




2909 


3009 


3435 


3561 


3668 


3(07 


4386 


4332 


4385 


4833 


4930 


5571 


5969 


6091 


6198 




6712 


7009 


7129 


7903 


7990 


8034 


8070 


8099 


8138 


8150 


8170 


8334 


8343 


8465 


8474 




8590 


6630 


9747 


9749 


97 S5 


97S8 


9766 


9773 
















SPACE 


1411 






























STtRS 


141# 


285 


296 


298 


305 


319 


382 


385 


730 


734 


839 


883 


926 


930 


932 




941 


946 


979 


1080 


1132 


1317 


1350 


1331 


1378 


1465 


1499 


1570 


1623 


1705 


1755 




1976 


2017 


3085 


3111 


3195 


3331 


3396 


2300 


3302 


2311 


2314 


3364 


2532 


2588 


3772 




2828 


2941 


2975 


3035 


3077 


3187 


3329 


3341 


3390 


3466 


3518 


3578 


3638 


3696 


3741 




3842 


3887 


3926 


3979 


4099 


4133 


4185 


4335 


4389 


4433 


4482 


4537 


4603 


4636 


4934 




4970 


4996 


5035 


5140 


5174 


5211 


5345 


53*3 


5316 


5351 


5385 


5433 


5456 


5491 


5534 




5596 


5631 


S655 


5693 


5729 


5769 


5799 


5837 


5867 


5911 


5997 


6040 


6113 


6157 


6227 




6275 


SS17 


6670 


6918 


6966 


70S6 


7095 


7155 


7304 


7437 


7501 


7669 


7749 


8175 


8324- 




8354 


8405 


8475 


8531 


8631 


8657 


8764 


8786 


8908 


8934 


9052 


9055 


9057 


9069 


9074 




9108 


9151 


9220 


9365 


92S3 


9300 


9303 


9340 


9375 


9411 


9457 


9494 


9539 


9532 


9638 




9679 


9728 


9731 


973S 


9839 


9833 


9943 


10019 


10086 


10090 


10170 


10174 


10232 


10236 


10313 




10317 


10373 


10400 


10434 


10459 


10480 


10491 


10503 


10504 


10508 


10524 


10554 








stusa 


141» 


763i 




























TiraiH 


nil 






























TYPDEC 


141» 






























UfHktf 


141# 






























TiPHm 


1411 






























TfPOCS 


1411 






























tTPOCT 


141# 


9874 


9879 






















. 




TlfTlt 


1411 






























upcooe 


1» 


10531 




























I 


6323» 


5323 


S333 


6342 


6347 


6352 


6361 


6366 


6371 


6380 


6385 


6390 


6399 


6404 


6 409 




6418 


6423 


6428 


6437 


6443 


6447 


6456 


6461 


6466 


6475 


6480 


6 485 


6494 


6499 


6504 




6513 


6518 


6523 


6533 


6537 


6543 


6551 


6556 


6561 


6570 


6575 


6580 


6589 


6594 


6599 




7292» 


7339 


7343 


7347 


7351 


7357 


7361 


7365 


7369 


7373 


7377 


7381 


7385 


73B9 


7393 




7397 


7401 


7405 


7409 


7413 


7417 


7431 


7425 
















XX 


6323* 


6326 


6331 


6336 


6345 


6350 


6355 


6364 


6369 


6374 


6383 


6388 


6393 


S402 


6407 




6412 


6421 


6426 


6431 


6440 


6445 


6450 


6459 


6464 


6469 


6478 


6483 


648B 


6497 


6502 




6507 
6602 
1902» 


6516 


6521 


6526 


6535 


6540 


6545 


6554 


6559 


6564 


6573 


6578 


6583 


6592 


6597 


Sirio 


1909 


1910 


1911 


1913 


1913 


1914 


1915 


191S 


1917 


1918 


1919 


1920 


1921 


1922 




1923 


1924 


1935 


1926 


1937 


1938 


1939 


1930 


1931 


1933 


1933 


1934 


1935 


1936 


1937 




1938 


1939 


1940 


1941 


1943 


1943 


1944 


1945 


1946 


1947 


1948 


1949 


1950 


1951 


1952 




1953 


1954 


1955 


1958 


19S7 


1958 


1959 


1960 


1961 


1962 


1963 


1964 


1965 


1966 


1967 




196B 


1969 


1970 


1971 


19T3 






















S$CHRS 


317» 
374 


360 
175 


361 


363 


363 


364 


365 


366 


367 


368 


369 


370 


371 


372 


37 3 


SSCKT^ 


317» 






























SSESCJ 


141» 






























$$NE4r 


1411 


839 


930 


946 


1080 


1317 


1321 


1465 


1570 


1705 


1976 


2085 


2195 


2300 


2314 




2532 


2772 


2941 


3035 


3187 


3341 


3466 


3578 


3695 


3842 


3926 


4099 


4185 


4389 


4482 




4602 


4934 


4996 


5140 


5311 


5283 


5351 


5423 


5491 


5596 


5655 


5739 


5799 


5867 


5997 




6113 


6227 


6617 


6918 


7056 


7155 


7437 


7669 


8175 


8354 


8475 


8631 


1764 


9909 


9055 


SSSET 


10336( 


10345 


10346 


10347 


10349 


10350 


10351 


10353 


10353 


10354 


10355 


10356 


10357 


10358 


10359 




10360 


10361 


10362 


10363 


10364 


10365 


10366 


10367 


10369 


10369 


10370 










5SSETH 


779# 






























POP-11/SO FPll- 


E RlROIItlle DItCllaSTIC 


HtCtU 


30(1045) 


02-SEP 


-77 32! 


:41 P«GE 


243 










SEQ 0242 


oapPE/t. 


Pll 02-SEP-77 


17:50 




CROSS 


REFEREIICC 


TkatE - 


- MICRO 


■ t4ES 












SEQ 0262 


$SSKIP 


141» 


913 


917 


986 


11S5 


1638 


1853 


2029 


2169 


2279 


2475 


2711 


2879 


2985 


3431 




3559 


3665 


3804 


4383 


4464 


4560 


4928 


4988 


5303 


5274 


5343 


5414 


5483 


5545 


5647 




5790 


5859 


5930 


6050 


6165 


6613 


6914 


7052 


7127 


7662 


8332 


8463 


8543 






.EQU«T 


U 


31 




























.BEkDE 


1» 


2 




























-SETUP 


1» 


729 




























•SKIPI 


1» 


1214 


1318 


1702 


1973 


2082 


2529 


2769 


2939 


3032 


3184 


3338 


3463 


3575 


3693 




3839 


3923 


4096 


4183 


4386 


4479 


4599 


4931 


4993 


5137 


5208 


5279 


S348 


5419 


5 438 




5593 
8351 


5652 


5726 


5796 


5864 


5994 


6110 


6224 


6614 


6915 


7053 


7152 


7434 


7666 


9172 


.$»cri 


283 




























.5«P" 




38311 




























.SlPtH 




294 




























.S»PH 




10172 




























-sett* 




317 




























.SEJP 




9072 




























.SERDQ 




9831 




























.SPOKE 




10506 




























■SRtND 




9373 




























.SSCDP 




9733 




























.$IR»P 




10317 




























-SIlfE* 




9942 




























-STYPE 




10088 




























•STYPJ 




10234 




























.$40C» 




255 





























rvr~ LM./ av rrxj 

OQFPEl.PU 


02-SEP-77 17:50 


IHUSTli; 


HtCIll 

CROSS 


3011046) 02-S! 
REFERMCI liBLE 


P-77 22:41 FISE 244 
— PERMISIt STNBOLS 










SEQ 0243 
SEa 0263 


UST 


3«49 






























aDC 


7644 


8588 


8689 


8691 


9396 


9399 




















IDO 


2996 


2997 


3911 


4314 


7527 


7528 


7771 


7849 


8687 


9690 


96*2 


8829 


9046 


9370 


9395 




9397 


9398 


9400 


9519 


9525 


9589 


9601 


9634 


9657 


9«$B 


9663 


9667 


9675 


9724 


9854 


tODD 


99S5 
6297 


10124 
6692 


10189 


10201 


10213 


10262 


10272 


10395 


10425 


1»4S6 


10477 










tODF 


3996 


4024 


4146 


4170 


42S4 






















isa 

tSRC 


103D 
7555 


1771 
7B28 


1880 


7SJ3 


7547 


7823 


7825 


7834 


RTll 


S828 


9»5« 


8963 


8983 


9329 




ISL 


7517 
9591 


7518 
9953 


7523 
9964 


7524 
9965 


7764 
10059 


77*S 
10328 


7770 
10329 


7M7 


7899 


7848 


7918 


8697 


8704 


8846 


9391 


IS> 


1877 


1895 


7763 


7843 


7917 


• 323 


8326 


8684 


BB37 


9974 


9610 


10196 








HSRB 


8271 


8277 


8450 


8455 
























BCC 


1879 


8330 


9461 


8685 
























BCS 


1785 


1896 


4239 


7791 
























BKQ 


797 


906 


917 


9«6 


1004 


1012 


1039 


1050 


1142 


1175 


1279 


1305 


1451 


1559 


1638 




1663 


1775 


1824 


1994 


2029 


205* 


2145 


2150 


2153 


225f 


2260 


2263 


2379 


2394 


2411 




2426 


2443 


2458 


247S 


2490 


2603 


2622 


2639 


2658 


2675 


2694 


2711 


2730 


2843 


2862- 




2879 


2898 


2985 


3000 


3096 


311S 


3137 


3153 


3178 


3249 


3269 


3291 


3312 


3332 


3420 




3548 


36SS 


3779 


3790 


3913 


40*3 


4031 


4059 


4097 


4152 


4176 


4260 


4277 


4457 


4553 




4663 


4694 


4725 


4756 


4789 


4822 


4988 


5056 


5076 


5095 


5113 


5131 


5195 


5 203 


5266 




5274 


5335 


5343 


5406 


5414 


547S 


5483 


5562 


5647 


5719 


5790 


5959 


5951 


6050 


6075 




6188 


6286 


6305 


6699 


6996 


7119 


7230 


7238 


7270 


7279 


7583 


7593 


7597 


7603 


7617 




7640 


7882 


7935 


7937 


7944 


BOOB 


3010 


8262 


9284 


8314 


8441 


8573 


8695 


8746 


8751 




9756 


8817 


8836 


8890 


8895 


8900 


9027 


9*32 


9037 


9042 


9097 


9141 


9160 


9214 


9260 




9473 


9475 


9574 


9590 


9609 


9768 


9793 


9795 


9797 


9801 


9810 


9857 


9860 


9905 


9903 




9927 
10209 


9968 
10289 


9974 
10475 


9985 


9989 


9994 


9996 


10001 


10047 


10114 


10127 


10162 


10183 


10187 


10207 


BEE 


1849 


3922 


4296 


7631 


7634 


7894 


9117 


9813 
















BCT 


1779 


1992 


4304 


4312 


7601 


9092 


9602 


10296 
















3BI 


9121 


9776 


9799 


9869 
























BIC 


898 


1031 


1772 


1816 


1891 


2391 


2423 


2455 


2487 


2619 


2655 


2691 


2727 


2859 


2895 




3093 


3112 


3134 


3155 


3175 


3246 


3266 


3289 


3309 


3329 


3775 


5054 


5074 


5093 


5111 




S129 


5962 


59S3 


5964 


607 2 


608C 


7776 


7909 


7829 


7875 


7877 


8275 


8677 


8680 


8712 




8717 


8830 


8833 


8853 


8943 


8953 


8957 


8972 


9988 


9089 


9185 


9186 


9194 


9330 


9332 




9518 


9521 


9706 


9753 


9916 


10055 


10065 


10286 


10422 














BIC9 


1777 


7588 




























BIS 


938 


1162 


1413 


1773 


1805 


1889 


4278 


4352 


S»3S 


5937 


6060 


7534 


7584 


7594 


7639 




7824 


7826 


7835 


7879 


7938 


8011 


8013 


8713 


3719 


8854 


8965 


3964 


8973 


8984 


8990 




9187 


9255 


9333 


9334 


9450 


9721 


9917 


10291 


10292 


10429 












B[SB 


1776 


7586 


7607 


7619 


9956 






















Bit 


830 


1141 


1774 


1884 


1893 


5960 


6084 


7936 


7943 


8009 


8283 


8812 


8816 


8335 


9047 




9082 


9228 


9474 


9516 


9778 


9792 


9890 


9807 


9859 


9866 


9904 


9907 


10046 


10474 




BITB 


10113 


10118 


10150 


10196 
























BLG 


4273 


4298 


7785 


9600 
























BLOS 


817 






























BLT 


792 


4343 


7658 


7S62 


7TB3 


7 897 


9579 


9583 


10141 


10297 












BNI 


1155 


3754 


4649 


4680 


4711 


4742 


4773 


4806 


SS46 


5920 


6165 


7643 


7800 


7804 


7813 




7819 


8543 


B716 


8803 


8845 


88S7 


8987 


8993 


9573 














aie 


744 


770 


781 


831 


892 


1170 


1447 


1655 


1814 


1826 


1885 


2045 


2139 


2249 


2389 




2421 


2453 


2485 


2617 


2653 


2699 


2725 


28S7 


2893 


2994 


3091 


3110 


3131 


3152 


3172 




3244 


3264 


3285 


3306 


3326 


3416 


3544 


3651 


3771 


3909 


3999 


4027 


4055 


4083 


414? 




4172 


4256 


4350 


4453 


1549 


4660 


4691 


4722 


4753 


4786 


4819 


4982 


5051 


5071 


^090 




5109 


5127 


5187 


S2S8 


5328 


5399 


5468 


SSS7 


5643 


5714 


5783 


5853 


5945 


5951 


6069 




6085 


S182 


6299 


6694 


6991 


7114 


7221 


7264 


7566 


7859 


3256 


8308 


3435 


3560 


8567 




8570 


B733 


8761 


8813 


8879 


3905 


9014 


9048 


9083 


9113 


9131 


9166 


9201 


9229 


9242 


PDP-ll/SO FPll- 


E H«ROi<ilRE DIAC80STIC 


NlCVll 


30(1046) 


02-SEP 


-77 22: 


41 PiCR 


: ?<■: 










SEQ 0244 
SEQ 0264 


DOFPEK." " 


.Pll 02-SSP-77 


17:50 




CROSS REFEREiCE 


T«BLE - 


- PERHllEBt SYMBOLS 










BPL 


9394 
10121 


9517 
1C129 


9709 
10137 


9711 
10151 


9717 
10158 


9719 
10195 


9779 
10191 


9808 
10194 


9867 
10211 


9895 
10287 


9931 
10530 


9935 


9957 


10112 


10119 


7286 


7605 


88S4 


9714 


9902 


10073 


10106 


10155 


10285 














BR 

CFCC 


273 
2056 
2369 
4732 
7654 
9355 
9806 
10 278 
1164 
1883 


772 
2159 
2905 
4763 
7923 
9433 
9883 
10299 
2042 
1899 


800 
2165 
3006 
4796 
7927 
9520 
9900 
10392 


913 
2169 
3431 
4829 
7939 
9556 
9961 
10423 


1017 
2269 
3559 
4928 
8012 
9581 
9991 
10453 


1024 
2275 
3665 
5569 
8332 
9568 
10005 
10522 


1046 
2279 
3800 
5967 
8463 
9596 
10050 
10548 


1061 
2401 
3904 
6089 
8587 
9607 
10108 


11B3 
2433 
4279 
S195 
3700 
9615 
10134 


1273 
2465 
4283 
6313 
8718 
9694 
10144 


1299 
2497 
4345 
6612 

8806 

9696 

10153 


1388 
2629 
4464 

6914 

8941 

9781 

10160 


1673 
2665 
4560 
7052 
8989 
9787 
10177 


1836 
2701 
4670 
7127 
9143 
9790 
10199 


1852 
2737 
4701 
7235 
9176 
9803 
10263 


CLC 


4307 


4315 


7942 


8811 


3822 


















CLR 


742 
1295 
3135 
3749 
7539 
8537 
9756 
10528 


758 
1297 
3156 
3776 
7540 
8S73 
9760 


759 
1407 
3176 
3897 
7541 
8678 
9761 


779 
1504 
3247 
4233 
7554 
8804 
9762 


790 
1505 
3267 
4313 
7581 
8805 
9763 


815 
1657 
3289 
4351 
7606 
8958 
9804 


820 
2304 
3310 
4643 
7618 
9059 
9805 


934 
2305 
3330 
5539 
7756 
9060 
9820 


935 
2363 
3401 
5540 
7791 
9062 
984S 


997 
2373 
3403 
5774 
7827 
9086 
9913 


1059 
2592 
3529 
5776 
7841 
9087 
9955 


1129 
2597 
3531 
5842 
7933 
9432 
10276 


1259 
2832 
3639 
5843 

8004 

9580 

10390 


1269 
3094 
3747 
5844 
8535 
9537 
10418 


1271 
3113 
3748 
7507 
8536 
9751 
10451 


CLRB 
CLRD 


902 
9695 
3904 
7215 


1003 
9748 
4980 
7259 


1035 
9750 
5046 
7260 


1443 
9757 
5047 
9237 


1807 
9759 
5048 
8245 


3394 

10060 

5067 

8417 


3522 

10133 

5068 

8424 


3632 

10159 

5087 


3745 

10215 

5635 


3982 

10216 

5702 


4229 

10217 

5703 


5541 

10391 

5849 


8666 

10419 

5928 


8794 

10452 

6054 


9212 
6179 


CLRr 
CMP 


1296 
743 
1662 
2425 
2878 
4175 
8750 
9812 


3126 
769 
1823 
2442 
2897 
4259 
BB94 
9868 


3127 
791 
1825 
2457 
2984 
4272 
9031 
9882 


3128 
816 
1B48 
2474 
2999 
4295 
9112 
9930 


3149 
905 
1391 
2489 
3419 
4297 
9120 
10323 


3149 
916 
2049 
2602 
3547 
4303 
9578 


3169 
1011 
2144 
2621 
3654 
4342 
9599 


3280 
1038 
2149 
2638 
3778 
4344 
9708 


3281 
1049 
2152 
2657 
3789 
5561 
9710 


3282 
1174 
2254 
2674 
3912 
6049 
9716 


3302 
1278 
2259 
2693 
4002 
7782 
9718 


3303 
1304 
2262 
2710 
4030 
7784 
9775 


3323 
1446 
2378 
2729 
4058 
7881 
9788 


5785 
1450 
239J 
2842 
4086 
3569 
9794 


7111 

1558 
2410 
2861 
4151 
8572 
9798 


CUPB 
CMPF 


780 
3414 


7582 


7592 


7596 


9894 


lOlll 


10126 


10128 


10135 


10157 


10161 


10184 








COM 


1001 


1272 


1298 


























COMB 


4276 


7587 




























DEC 
DECS 


1847 
10140 


3921 
1D143 


5724 
10284 


5930 
10295 


76 30 


7633 


7642 


7657 


7661 


7893 


7896 


9090 


9116 


9595 


9962 


DtV 


3898 


8959 




























OIJP 


6989 






























ENT 


35 






























atLr 


272 


9903 


9932 


10107 


10521 


10547 




















mc 

MCB 


835 
2600 
3894 
4800 
7589 
9393 
8760 


1134 
2633 

3899 
4803 
7598 
9614 
8904 


1153 
2636 
4236 
5544 
7629 
9811 
10163 


1635 
2669 
4271 
5701 
7789 
9816 


1764 
2672 
4441 
5933 
7892 
9855 


2026 
2705 
4535 
6059 
19243 
9862 


2117 
2708 
45 46 
6163 
9298 
10214 


2227 

2840 
4674 
6282 
8540 
10290 


2376 
2873 
1677 
6680 
8671) 
10293 


2405 
2876 
4705 

6708 

8798 

10529 


2408 
2982 
4708 
6976 
9948 


2437 
3399 
4736 
7005 
8962 


2440 
3527 
4739 
7103 
8966 


2469 
3637 
4767 
7249 
9088 


2472 
3752 
4770 
7552 
9240 


lOT 


36 


277 




























JHP 
JSR 


281 

1784 

10135 


4831 

4237 

10142 


6315 
4241 

10149 


6710 

7790 

10203 


7007 
7798 


728S 
7811 


7559 
7316 


7663 
9099 


7893 
9327 


7901 
9361 


7919 

9365 


9067 
9891 


9104 
9897 


9777 
10003 


10116 


LDCDF 


5396 






























LOCFD 


5466 































PDP-11 


/so FPU 


-E HiRDIfl 


IRE DUG 


lOSIIC 


NlCVll 


30<104t] 


> 02-sn 


9-11 22>«1 PLGK 246 










SEQ 0245 


DappEt 


.Pll 


02-SEP-77 ITISO 




ctass 


RCPEKEICI 


: TiBLE ' 


— PEMtHMI SmiOLE 










SEO 0265 


LDCIP 


7112 






























UDD 


4545 


4546 


4657 


4688 


4719 


4TS8 


4781 


4793 


4814 


4816 


4978 


4984 


5044 


5049 


5065 




5069 


5085 


50BB 


5104 


5105 


5106 


5122 


512S 


5124 


5178 


5183 


5249 


5254 


5320 


5325 




53B9 


5394 


5460 


5465 


5640 


5711 


5923 


5934 


5942 


60S1 


6061 


6066 


6172 


6173 


6290 




6291 


6686 


7216 


7217 


7258 


7563 


7856 


8236 


9244 


8294 


9299 


9416 


8423 


8726 


8727 




8728 


8872 


tBl3 


9007 


9*88 


9009 




















LOEXP 


2991 


3B9S 


5704 


SBSO 


S93S 






















LDP 


2384 


2416 


2448 


24B0 


26 Oi 


2612 


2644 


»4B 


2680 


2684 


2716 


2720 


2848 


2852 


2884 




2888 


3086 


3087 


3088 


310S 


3106 


3107 


3124 


3119 


3148 


3150 


3167 


3170 


3238 


3239 




3240 


3258 


3259 


3280 


32T8 


3300 


3321 


3407 


34*8 


353S 


3536 


3647 


3757 


3758 


3988 




3990 


4016 


4018 


4044 


4046 


4072 


4074 


4140 


4141 


4163 


4164 


4246 


4247 


4449 


4450 




5185 


S548 


5553 


5781 


6983 


8561 


8S82 


















LDFPS 


1139 


1257 


1384 


1416 


1435 


1509 


1551 


1643 


. 1795 


203S 


2126 


2236 


2367 


2591 


2831 




2978 


3080 


3232 


3393 


3413 


3521 


3541 


3631 


M48 


3744 


3766 


3890 


3992 


4020 


4048 




4076 


4142 


4166 


4248 


4436 


4530 


4639 


4973 


5038 


5177 


5248 


5319 


5338 


5459 


5537 




S634 


5696 


5772 


5840 


5915 


6044 


S171 


6174 


6278 


6673 


6969 


7098 


7210 


7506 


7754 




8226 


B407 


8550 


8T2S 


8730 


8738 


8871 


8875 


8883 


9006 


9011 


9019 


9442 


9918 




LDOB 


999 


1385 


1410 


1506 


1511 


1630 


1786 


2033 


2129 


2230 


3406 


3534 


3642 


3765 


3987- 




4013 


4043 


4071 


4139 


4162 


4245 


9770 


9924 
















liOV 


741 


745 


747 


748 


749 


750 


751 


752 


7S3 


754 


755 


756 


757 


760 


761 




76 2 


765 


766 


7«7 


768 


773 


775 


776 


777 


782 


789 


795 


796 


798 


799 




811 


814 


821 


825 


926 


827 


934 


887 


889 


894 


895 


899 


932 


985 


987 




993 


995 


1032 


1125 


1138 


1131 


1150 


1154 


1156 


1161 


1163 


1253 


1254 


1255 


1258 




1263 


1264 


1275 


1276 


1289 


1290 


1301 


1302 


1314 


1315 


1316 


1383 


1397 


1398 


1419 




1507 


1508 


1S5S 


1629 


1S31 


1637 


1639 


1640 


1641 


1644 


1758 


1759 


1760 


1761 


1770 




1790 


1781 


1790 


1791 


1794 


1799 


1806 


1820 


1876 


1897 


2020 


2021 


2022 


2023 


2028 




2030 


2031 


2032 


2034 


2114 


2118 


2128 


2134 


2224 


2228 


2238 


2244 


2372 


2377 


2404 




2409 


2436 


2441 


2468 


24T3 


2596 


2601 


2632 


2637 


2668 


2673 


2704 


2709 


2836 


2837 




2841 


2872 


2877 


2979 


2983 


3081 


3233 


3395 


3396 


3400 


3402 


3404 


3523 


3524 


3528 




3530 


3532 


3633 


3634 


3638 


3640 


3745 


3753 


3 755 


3756 


3764 


3891 


3896 


3986 


4014 




4042 


4070 


4138 


4161 


4228 


4230 


4302 


4305 


4310 


4341 


4347 


4348 


4437 


4438 


4442 




4443 


4444 


4531 


4532 


4536 


4537 


4538 


4539 


4540 


4642 


4647 


4648 


4650 


4651 


4652 




4673 


4678 


4679 


4681 


4682 


4683 


4704 


4709 


4710 


4712 


4713 


4714 


4735 


4740 


4741 




4743 


4744 


4745 


4766 


4771 


4772 


4774 


4775 


4776 


4799 


4804 


4805 


4807 


4B0B 


4809 




5039 


5538 


5545 


5547 


5697 


5698 


5773 


5775 


5841 


5914 


5916 


5919 


5921 


5922 


5927 




5928 


5929 


6043 


6045 


6048 


6055 


6056 


6160 


6164 


6166 


6167 


6I6B 


6169 


6170 


6279 




6283 


6284 


6285 


6287 


6674 


6675 


6676 


6677 


6681 


6682 


6693 


6970 


6971 


6972 


697 3 




6977 


6978 


6979 


6980 


6981 


6982 


J099 


7100 


1104 


7105 


7106 


7246 


7250 


7251 


7252 




7505 


7508 


7511 


7514 


7516 


7519 


7522 


7525 


7530 


7532 


7535 


7537 


7542 


7543 


7546 




7S4fl 


7549 


7553 


7 556 


7S5T 


7562 


7577 


7638 


7645 


7653 


7753 


7755 


7759 


7762 


7767 




7759 


7773 


7775 


7780 


7786 


7801 


7B05 


7814 


7819 


7822 


7830 


7831 


7833 


7836 


7839 




7840 


7842 


7847 


7SS5 


7874 


7876 


7916 


7922 


7925 


7930 


7934 


8003 


8006 


BOOT 


8229 




8230 


8231 


8232 


8288 


8289 


8290 


8291 


8409 


S413 


8411 


8412 


8534 


9542 


3544 


8545 




8546 


8547 


9548 


8660 


8671 


8672 


8616 


8679 


3681 


8703 


8709 


8739 


8788 


8799 


9900 




BBOl 


8807 


8808 


8810 


8825 


8826 


8832 


8843 


3852 


8855 


885B 


8859 


8860 


8861 


8884 




8937 


8949 


8950 


8951 


8952 


8955 


8967 


8963 


3969 


8970 


8971 


8981 


9994 


8995 


9997 




8998 


8999 


9000 


9001 


9020 


9064 


9093 


9096 


9124 


9125 


9126 


9127 


9142 


9145 


9146 




9147 


9155 


9156 


9157 


9178 


9179 


9183 


9188 


9192 


9195 


9197 


9198 


9215 


9224 


9225 




9226 


9253 


9257 


9261 


9269 


9270 


9271 


9287 


9283 


9299 


9326 


9331 


9335 


9336 


9353 




9354 


9357 


9358 


9362 


9363 


9366 


9357 


9369 


9385 


9386 


9397 


9388 


9389 


9390 


9401 




9402 


9403 


9404 


9405 


9431 


9434 


9435 


9437 


9440 


9446 


9453 


9461 


9468 


9470 


9472 




9476 


9478 


9479 


9512 


9513 


9514 


9515 


9522 


9523 


9524 


9549 


9550 


9551 


9552 


9553 




9554 


9555 


9558 


9559 


9560 


9561 


9562 


9563 


9564 


9566 


9567 


9568 


9S69 


9570 


9571 




95B4 


9585 


95«6 


9603 


9604 


9605 


9624 


9625 


9626 


9627 


9628 


9629 


9630 


9631 


9632 




9633 


9651 


96S2 


9653 


9654 


9655 


9673 


9674 


9699 


9700 


9702 


9703 


9704 


9722 


9723 




9764 


9765 


9769 


9783 


9784 


9786 


9799 


9802 


9814 


9815 


9817 


9818 


9819 


9821 


9922 
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CROSS 1 


tEPERENCE 


TABLE - 


- PERH»8EIT SYMOLS 










SlCa 266 




9P23 


9B47 


9848 


9849 


9850 


9851 


9852 


9853 


9855 


9858 


9863 


9871 


98 7 4 


9878 


9<iTt 




9906 


9910 


9912 


9919 


9921 


9922 


9923 


9925 


9923 


9936 


9953 


9954 


9959 


9967 


9973 




9978 


9981 


9984 


9986 


9993 


9995 


9997 


10000 


10002 


10007 


10008 


10041 


10042 


10045 


loosa 




10064 


10069 


10075 


100T8 


10082 


10109 


10110 


10115 


10123 


10138 


10180 


10181 


10199 


10192 


10197 




10198 


10200 


10202 


10212 


10218 


10219 


10259 


10267 


10269 


10269 


10275 


10282 


lOjOO 


10301 


10302 




10303 


10304 


10324 


10325 


10330 


10331 


10332 


10393 


10396 


10397 


10420 


10424 


10427 


10431 


10454 




10476 


10488 


10499 


10510 


10511 


10512 


10513 


10514 


10515 


10516 


10517 


10518 


10S19 


10520 


10525 




10527 


10531 


10533 


10534 


10535 


10536 


10537 


10538 


10539 


10540 


10541 


10544 








NO¥B 


1878 


2308 


7585 


7799 


7803 


7812 


7817 


9328 


9693 


9697 


9865 


9S96 


9909 


10120 


10148 




10156 
10425 


10175 
10455 


10176 


10178 


18260 


10261 


10254 


10265 


10266 


10270 


10273 


10274 


10293 


10327 


10394 


lUL 


757B 






























HOLD 


S253 


9306 


9432 


























»IILf 


3542 


3768 


8558 


























Hie 


7529 


7772 


10271 


























HOP 


1652 


1810 


2043 


9100 


9101 


9102 




















lleSET 


909B 






























RDL 


1887 


8698 


8699 


8705 


8706 


8818 


8819 


8820 


8821 


8847 


8848 


8849 


9392 


9592 


9593 




9594 


10053 


10054 


10277 


10279 


10280 


10291 


10283 
















RQR 


1792 
8840 


8272 
8975 


8273 
8976 


8274 
8977 


8278 
9611 


9279 
9612 


9290 
9613 


8451 


8452 


8453 


8456 


8457 


B45B 


8838 


8939 


RDRB 


1793 






























RTI 


774 


914B 


9216 


9238 


9251 


9262 


9230 


9298 


9337 


9371 


9454 


9480 


9526 


9635 


9675 




9725 


9324 


993B 


10125 


10305 


10333 


10398 


10432 


10457 


10478 


10489 


10500 


10546 






RtS 
RTT 


1900 
82? 


4300 


4308 


4316 


4353 


7946 


8014 


9406 


10009 


10083 


10165 


10220 








SBC 


9660 


9661 


9662 


9665 


9666 


9669 




















SEC 


18B6 


4299 


7945 


8B14 
























SETD 


5189 


5260 


5400 


6185 
























SETf 


4244 


5184 


5255 


5395 
























SOB 


1135 


3429 


3557 


3663 


4463 


4559 


5725 


6288 


6684 


6709 


7006 


7126 


7253 


7845 


7845 




8233 


8292 


B413 


8674 


8707 


8823 


8850 


8978 
















STCDK 


5326 






























StCFD 


5256 






























STD 


4547 


4558 


4639 


4720 


47 51 


4782 


4784 


4815 


4817 


4979 


4985 


5045 


5053 


5066 


5073 




5086 


5092 


5107 


5125 


5190 


5191 


5261 


5262 


5330 


5331 


5401 


5402 


5470 


5471 


5645 




5706 


5716 


5856 


5925 


5947 


6053 


6071 


6196 


6296 


6301 


6691 


6696 


7223 


7224 


7266 




7267 


7568 


75S9 


7861 


7862 


8239 


B240 


8247 


9 252 


8258 


8295 


8 300 


B305 


8310 


8419 




8420 


8426 


8431 


8437 


8740 


8741 


8742 


8885 


8886 


9021 


9022 


9023 








StEXP 


2992 


3910 




























StP 


2386 


241B 


2450 


2482 


26 10 


2614 


2646 


2650 


2682 


2686 


2718 


2722 


2850 


2854 


2866 




2890 


30B9 


3108 


3125 


3133 


3147 


3154 


3168 


3174 


3241 


3242 


3361 


3262 


3279 


3283 




3287 


3301 


3304 


3308 


3322 


3324 


3328 


3767 


3774 


3989 


3991 


3995 


4017 


4019 


4023 




4045 


4047 


4051 


4073 


4075 


4079 


4145 


4165 


4169 


4253 


4451 


5559 


5787 


6988 


5593 




7116 


8557 


8564 


























SIFPS 


1386 


BS62 


8735 


8880 


9016 


9162 


9915 


















srsT 


1387 


1425 


1440 


8563 


8736 


8881 


9017 


9153 
















saa 

SOBF 


leoo 

4052 
10061 


2986 
4080 


4306 


7766 


9582 


9608 


9659 


9664 


9669 


9670 


9864 


9872 


9877 


10195 




SVIkB 




























SIT 


9606 


9518 


9519 


9520 


9621 






















TRtP 


10336 


10345 


10346 


10347 


10349 


10350 


10351 


10352 


10353 


10354 


10355 


10356 


10357 


10358 


10359 




10360 


10361 


10362 


10363 


10364 


10365 


10366 


10367 


10363 


10369 


10370 










TST 


1003 


4311 


7285 


7600 


7602 


9694 


3715 


B853 


398S 


9140 


9213 


9259 


9471 


9572 


9617 




9785 


9796 


9809 


9901 


9926 


9989 


10122 


10130 


10152 


10190 


10208 


10210 


10288 


10326 




rsTB 


B91 


1169 


1654 


1778 


1313 


2044 


2138 


2248 


2383 


2420 


2452 


2484 


2616 


2652 


2688 
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CMM 


lEriRiaci 


IIBLE - 


- PERlUBIl SfMBOLS 










sea 0267 


2724 


28S6 


2992 


2993 


3090 


3109 


3130 


3111 


3111. 


3243 


3263 


3284 


3305 


3325 


3415 


3543 


3650 


3TT0 


3907 


3998 


4026 


4054 


40B2 


4147 


41T1 


4255 


4349 


4452 


4548 


4859 


4690 


4T21 


4752 


4T85 


4818 


4*ai 


5050 


5*70 


5*89 


5108 


S126 


5186 


5257 


S327 


5397 


5467 


5556 


5642 


5713 


5782 


SB52 


5944 


6068 


tlSl 


629* 


6693 


6990 


7113 


7220 


7263 


7565 


7616 


7858 


8255 


8307 


8434 


BS59 


8732 


8802 


l«44 


88S« 


8877 


8992 


9013 


9130 


9159 


9165 


9200 


9241 


9713 


9767 


9934 


10072 


10105 


10154 


10182 


1*193 


10206 






TSTP 1270 






























.ISCII 379 


380 


714 


717 


TIB 


10947 


IIOIS 


















.ASCIZ 378 


381 


711 


712 


713 


719 


726 


9884 


9885 


10012 


10013 


10550 


10559 


10564 


10568 


10572 


10576 


10581 


t0S«6 


10590 


105*3 


10597 


10601 


10606 


10611 


106 IS 


10623 


10631 


10635 


10639 


10S46 


10652 


10657 


10660 


10666 


1067 2 


10679- 


10683 


10687 


10694 


107 00 


10708 


10712 


10717 


10724 


10731 


10737 


10741 


10746 


107S1 


10787 


107(3 


10768 


10773 


10776 


10783 


10790 


10795 


10800 


10905 


10910 


10315 


10821 


10827 


10832 


10836 


10842 


10848 


10854 


10861 


10868 


10876 


10883 


10889 


10895 


10902 


10909 


10914 


10920 


10926 


10931 


10936 


10941 


1094* 


109S1 


10960 


10970 


10974 


10979 


10984 


10990 


10997 


11002 


11007 


IIOIJ 


11017 


11019 


11024 


11028 


11030 


11032 


11043 


11048 


UOSl 


11055 


11057 


11060 


11064 


11070 


11073 


11077 


llOBl 


11087 


11089 


11091 


11*98 


11105 


11222 


11224 


11226 


1122B 


11230 


11232 


11234 


11236 


11238 


11240 


11242 


11244 


11246 


11248 


11250 


11252 


11254 


11256 


11258 
11291 

.9LK« 625 


11260 


11262 


11264 


11266 


11269 


11272 


11274 


11176 


11278 


11280 


11282 


11284 


11286 


11288- 


626 


627 


628 


629 


630 


631 


632 
















.B»tE 342 


343 


354 


355 


356 


3S7 


397 


398 


606 


607 


608 


610 


619 


621 


837 


1859 


1860 


1861 


1862 


1863 


8 081 


8082 


BOBS 


3084 


8085 


8086 


8087 


8088 


8089 


8090 


8091 


8092 


8093 


8094 


8095 


8096 


BllO 


BUI 


8112 


8113 


8114 


8115 


8116 


8117 


8118 


8119 


B120 


8121 


8122 


8123 


8124 


8125 


8140 


8141 


8142 


8143 


8144 


8145 


8146 


8147 


8162 


8163 


8164 


8165 


8166 


B167 


8168 


8169 


9893 


9399 


10221 


10222 


10223 


10306 


10307 


10308 


10309 


11298 


























.EI/tBL 1 


733 




























.EiO 11298 






























.gRDC 1 


7 


35 


127 


141 


212 


286 


29* 


292 


297 


299 


306 


320 


324 


327 


358 


376 


377 


378 


379 


383 


386 


410 


729 


733 


737 


745 


746 


749 


751 


753 


755 


756 


758 


759 


761 


763 


784 


786 


788 


807 


809 


828 


8 40 


9 41 


883 


884 


835 


893 


914 


918 


929 


931 


932 


933 


934 


944 


947 


948 


979 


980 


981 


987 


1064 


1081 


1082 


1122 


1123 


1124 


1156 


1171 


1186 


1218 


1219 


1250 


1251 


1252 


1322 


1323 


137B 


1379 


1380 


1466 


1467 


1499 


1500 


1501 


1517 


1548 


1571 


1S72 


1623 


1624 


1625 


1639 


1656 


1676 


1706 


1707 


1755 


1756 


1757 


1315 


1853 


1855 


1863 


1910 


1911 


1912 


1913 


1914 


1915 


1916 


1917 


1918 


1919 


1920 


1921 


1922 


1923 


1924 


1925 


1926 


1927 


1928 


1929 


1930 


1931 


1932 


1933 


1934 


1935 


1936 


1937 


1938 


1939 


1940 


1941 


1942 


1943 


1944 


1945 


1946 


1947 


1948 


1949 


1950 


1951 


1952 


1953 


1954 


1955 


1956 


1957 


1958 


19S9 


1960 


1961 


1962 


1963 


1964 


1965 


1966 


1967 


1969 


1969 


1970 


1971 


1972 


1973 


1977 


1978 


2017 


2018 


2019 


2030 


2046 


2059 


2086 


2087 


2111 


2112 


2113 


2125 


2127 


2133 


2140 


2150 


2153 


2170 


2175 


2196 


2197 


2221 


2222 


2223 


2235 


2237 


2243 


2250 


2260 


2253 


2280 


2285 


2299 


2301 


2302 


2303 


2304 


2314 


2315 


2316 


2364 


2365 


2366 


2390 


2422 


2454 


2476 


2486 


2501 


2533 


2534 


2588 


2589 


2590 


2613 


2654 


2690 


2712 


2726 


2741 


2773 


2774 


2828 


2829 


2830 


2858 


2890 


2394 


2910 


2942 


2943 


2975 


2976 


2977 


2986 


2995 


3010 


3036 


3037 


3077 


3078 


3079 


3092 


3111 


3132 


3153 


3173 


3188 


3189 


3229 


3230 


3231 


3245 


3265 


3286 


3307 


3327 


3342 


3343 


3390 


3391 


3392 


3417 


3432 


3436 


3467 


3469 


3S18 


3519 


3520 


3545 


3560 


3562 


3579 


3380 


3628 


3629 


3S30 


3652 


3666 


3669 


3697 


3698 


3741 


3742 


3743 


3772 


3905 


3808 


3843 


3844 


3887 


3888 


38B9 


3909 


3927 


3928 


3979 


3980 


3981 


4000 


4028 


4056 


4084 


4100 


4101 


4133 


4134 


4135 


4149 


4173 


4186 


4187 


4225 


4226 


4227 


4257 


4284 


4287 


4333 


4388 


4390 


4391 


4433 


4434 


4435 


4454 


4465 


4483 


4484 


4527 


4528 


4529 


4550 


4561 


4603 


4604 


4636 


4637 


4638 


4661 


4692 


4723 


4754 


4787 


4820 


4834 


4939 


4931 


4935 


4936 


4970 


4971 


4972 


4983 


4989 


4997 


4998 


5035 


5036 


5037 


5052 


5072 


S091 


5110 


5128 


5141 


5142 


S174 


3175 


5176 


5188 


5204 


5212 


5213 


5245 


5246 


5247 


5259 


5275 


5283 


5284 


5316 


5317 


5318 


5329 


5344 


5352 


5353 


53 85 


5386 


5387 


5399 


5415 


5423 


5424 


5456 


5457 


5458 


5469 


5484 


5492 


5493 


SS34 


5535 


5536 


5547 


5538 
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5572 


5597 


5598 


5631 


5632 


5633 


5644 


5648 


5655 


5657 


3693 


5694 


5695 


5715 


5730 


5731 


5769 


5770 


5771 


5784 


5791 


5800 


5801 


5837 


5838 


5839 


5854 


5B60 


5868 


5869 


5911 


5912 


3913 


S921 


5946 


5970 


5998 


5999 


6040 


6041 


6042 


6051 


6070 


6092 


6114 


6115 


6157 


6158 


6159 


6166 


6183 


S199 


6228 


6229 


6275 


6276 


6277 


6300 


6323 


6333 


6338 


6341 


6347 


6352 


6357 


6360 


6366 


6371 


637S 


6379 


6385 


6390 


6395 


6399 


6404 


6409 


6414 


6417 


6423 


6428 


6433 


6436 


6442 


6447 


6452 


6455 


6461 


6466 


6471 


6474 


6480 


6485 


6490 


6493 


6499 


6504 


6509 


6512 


S518 


6523 


6528 


6531 


6537 


6542 


6547 


6550 


6556 


6561 


6566 


6569 


6575 


6580 


6585 


6588 


6594 


6599 


6604 


6607 


6613 


6618 


S619 


6670 


6671 


6672 


6695 


6713 


6915 


6919 


6929 


6966 


6967 


6968 


6992 


7010 


7053 


7057 


7059 


7095 


7096 


7097 


7115 


7123 


7130 


7156 


7157 


7204 


7205 


7206 


7222 


7265 


7438 


7439 


7501 


7502 


7503 


7567 


7663 


7670 


7671 


7749 


7750 


7751 


7752 


7B60 


7363 


7904 


7991 


8035 


8071 


8100 


8129 


8151 


8171 


8176 


8177 


8224 


8225 


8226 


3257 


3301 


8333 


3335 


3344 


835S 


8356 


8405 


8406 


8407 


8435 


8464 


8466 


8475 


9476 


8477 


8531 


8532 


8S33 


9544 


8561 


8591 


8631 


8632 


8633 


9657 


8658 


8659 


8734 


8765 


8766 


8786 


8787 


8788 


8879 


8909 


8910 


8934 


8935 


8936 


9015 


9055 


9056 


9057 


9058 


9059 


9067 


9068 


9072 


9075 


9076 


9078 


9086 


9092 


9095 


9096 


9098 


9104 


9106 


9109 


9113 


9152 


9221 


9266 


9231 


9284 


9301 


9304 


9341 


9376 


9412 


9458 


9495 


9530 


9533 


9539 


9680 


972') 


9732 


9736 


9743 


9747 


9748 


9750 


9756 


97S9 


9767 


9773 


9778 


9780 


9791 


9794 


9795 


9796 


9798 


9800 


9807 


9811 


9816 


9818 


9822 


9825 


9826 


9930 


9834 


9837 


9847 


9863 


9391 


9892 


9893 


9901 


9930 


9934 


9939 


9943 


10020 


10087 


10091 


10120 


10171 


10175 


10176 


10179 


10206 


10221 


10233 


10237 


10314 


10318 


10344 


10345 


10346 


10347 


10348 


10349 


10350 


10351 


10352 


10353 


10354 


10355 


10356 


10357 


10358 


10359 


10360 


10361 


10362 


10363 


10364 


10365 


10366 


10367 


10368 


10369 


10370 


10371 


10374 


10401 


10435 


10460 


10480 


10481 


10492 


10504 


10505 


10509 


10518 


10519 


10525 


10533 


10534 


10544 


10546 


1DS53 


10555 
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44 


89 


90 


91 


92 


93 


94 


95 


96 


97 


98 


in 
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119 
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593 


9889 


10016 


10224 


10552 


11111 


11165 


11294 
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3 


33 


99 


127 


208 


285 


288 


290 


296 


298 


305 


319 


323 


326 


359 


376 


377 


378 


382 


383 


385 


408 


410 


729 


730 


734 


740 


745 


747 


749 


751 


753 


755 


756 


758 


759 


761 


779 


785 


787 


806 


809 


829 


839 


841 


883 


885 


892 


913 


917 


926 


930 


932 


934 


941 


946 


948 


979 


981 


986 


1063 


1030 


1082 


1122 


1124 


11S5 


1170 


1185 


1217 


1219 


1250 


1252 


1321 


1323 


1378 


1380 


1465 


1467 


1499 


1501 


1516 


1547 


1S70 


1572 


1623 


1625 


1638 


1655 


1875 


1705 


1707 


1755 


17S7 


1814 


1852 


1854 


1867 


1909 


1910 


1911 


1912 


1913 


1914 


1915 


1916 


1917 


1918 


1919 


1920 


1921 


1922 


1923 


1924 


1925 


1926 


1927 


1929 


1929 


1930 


1931 


1932 


1933 


1934 


1935 


1936 


1937 


1938 


1939 


1940 


1941 


1942 


1943 


1944 


1945 


1946 


1947 


1948 


1949 


1950 


1951 


1952 


1953 


1954 


1955 


1956 


1957 


1958 


1959 


I96 


1961 


1962 


1963 


1964 


1965 


1966 


1967 


1968 


1989 


1970 


1971 


1972 


1973 


1976 


1979 


2017 


2019 


2029 


2045 


2058 


2085 


2097 


2111 


2113 


2125 


2126 


2127 


2132 


2139 


2149 


2152 


2169 


2175 


2195 


2197 


2221 


2223 


2235 


2235 


2237 


2242 


2249 


2259 


2262 


2279 


2285 


2296 


2300 


2302 


2304 


2311 


2314 


2316 


2364 


2366 


2399 


2421 


2453 


2475 


2485 


2500 


2332 


2534 


2588 


2590 


2617 


2S53 


2GB9 


2711 


2725 


2740 


2772 


277 4 


2B2B 


2330 


2857 


2879 


2893 


2909 


29 41 


2943 


2975 


2977 


2983 


2994 


3009 


3035 


3037 


3077 


3079 


3091 


3110 


3131 


3152 


3172 


3187 


3199 


3229 


3231 


3244 


3264 


3285 


3306 


3326 


3341 


3343 


3390 


3392 


3416 


3431 


3435 


3466 


3468 


3513 


3520 


3544 


3559 


3561 


3578 


3580 


3628 


3630 


3651 


3665 


3668 


3696 


3698 


3741 


3743 


3771 


3804 


3807 


3842 


3644 


3887 


3889 


3908 


3926 


3928 


3979 


3981 


3999 


4027 


4053 


4083 


4099 


4101 


4133 


4135 


4149 


4172 


4189 


4187 


4225 


4227 


425S 


4233 


4236 


4332 


4385 


4399 


4391 


4433 


4435 


4453 


446 4 


4482 


4484 


4527 


4529 


4549 


4550 


4602 


4601 


4636 


4638 


4660 


4691 


4722 


4753 


4786 


4819 


4833 


4928 


4930 


4934 


4936 


4970 


4972 


4982 


4988 


4996 


4999 


5035 


5037 


5051 


5071 


5090 


5109 


5127 


5140 


5142 


5174 


3175 


5187 


5203 


5211 


5213 


5245 


5247 


5258 


5274 


5282 


5284 


5316 


5318 


5328 


5343 


5351 


5353 


5385 


5387 


5398 


5414 


5422 


5424 


5456 


5458 


5468 


5483 


5491 


5493 


5534 


5536 


5546 


5557 


5571 


5596 


5599 


5631 


5633 


5643 


5647 


5655 


S6S7 


5693 


3695 


5714 


3729 


5731 


5769 


5771 


5783 


5790 


5799 


5801 


5837 


5839 


5853 


5959 


5867 


5859 


5911 


5913 


5920 


59 45 


5969 


5997 


5999 


6040 


6042 


6050 


6059 


6091 


6U3 


5115 


6157 


6159 


6163 


6182 


6198 


6227 


6229 


6275 


6277 
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6299 
6369 
6414 
6 464 
6509 
6SS9 
6604 
7052 
7439 
8070 
83S6 
8631 
90S2 
9096 
9411 
9766 
9825 
993B 
10313 
10357 
10373 
10544 
35 
734 
932 
1170 
1548 
1868 
1923 
1938 
1953 
1968 
2112 
2237 
2366 
2726 
2994 
3245 
3S20 
3771 
4084 
4386 
4637 
4982 
5187 
5353 
5547 
5731 
5921 
6182 
6374 
6469 
6564 
6919 
7157 
7859 



6326 
6371 
6421 
6466 
6516 
6561 
6612 
7056 
7501 
8099 
3405 
8633 
90SS 
9098 
9457 
9772 
9826 
9939 
10317 
10358 
10400 
10546 
212 
745 
933 
1186 
1571 
1909 
1924 
1939 
1954 
1969 
2113 
2242 
2390 
2741 
3010 
3265 
3544 
3805 
4100 
4390 
4638 
4989 
S204 
5386 
5557 
5770 
5945 
6199 
S3BS 
6480 
6575 
S920 
7205 
7904 



6328 
6374 
6423 

6469 

»sie 

6S64 
6617 
7058 
7503 
8128 
8407 
8657 
9057 
9104 
9494 
977J 
9829 
9942 
10336 
10359 
10434 
10550 
286 
786 
934 
1218 
1572 
1910 
1925 
1940 
1955 
1970 
2125 
2249 
2422 
277 3 
3036 
3236 
3560 
3808 
4101 
4391 
4661 
4997 
5212 
5387 
5572 
5771 
5970 
6228 
6390 
6485 
6580 
6967 
7206 
7991 



6331 
C37< 
6426 
6471 
6521 
6566 
6619 
7095 
7566 
S150 
843S 
8659 
9059 
9106 
9529 
9790 
9133 
10019 
10345 
10360 
10459 
10554 
290 
788 
941 
1219 
1624 
1911 
1926 
1941 
1956 
1971 
2126 
2260 
2454 
2774 
3037 
3307 
3562 
3843 
4134 
4434 
4692 
4998 
5213 
5398 
5597 
5783 
5998 
6229 
6393 
64S8 
6583 
6968 
7221 
8035 
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8333 
8544 
8910 
9106 
9530 
9795 
10175 
10544 
208 
1918 
1933 
1948 
1963 
2149 
2653 
3326 
4660 
5398 
6336 
6385 
6431 
6480 
6526 
6575 
7264 
9892 
9804 
2 
1157 
2124 
2676 
3124 
3409 
4051 
4684 
5065 
5461 
6065 
7558 
8870 
9825 
10345 
10361 
729 
2532 
4602 
6113 
9080 
1 
371 
736 
946 
1910 
1925 
1940 
1955 



8335 
8560 
8935 
9109 
9533 
9798 
10333 
10555 
828 
1919 
1934 
1949 
1964 
2152 
2689 
3416 
4691 
5468 
6339 
6388 
6433 
6483 
6528 
6578 
7566 

9868 

7 

1160 

2231 

2679 

3144 

3412 

4077 

4687 

5083 

5464 

6175 

7561 

9002 

9B26 

10346 

10362 

839 

2772 

4934 

6227 

9385 

141 

37 2 

737 

981 

1911 

1926 

1941 

1956 



8344 
8591 
8936 
9112 
9639 
9835 
10237 

893 
1920 
1935 
1950 
1965 
2175 
2725 
3544 
4722 
5557 
6345 
S390 
6 440 
6485 
5535 
6580 
7859 



12 

1265 

2234 

2712 

3146 

3537 

4079 

4715 

5085 

5549 

6178 

7850 

9005 

9837 

10347 

10363 

930 

2941 

4996 

6617 

9403 

277 

373 

7S3 

1080 

1912 

192J 

1942 

1957 



8355 
8631 
9014 
9152 
9600 
9826 
10314 

1170 
1921 
1936 
1951 
1966 
2235 
28S7 
3651 
4753 
5643 
6347 
6393 
6442 
6488 
6537 
6583 
82S6 



277 

1268 

2380 

2715 

3165 

3540 

4143 

4718 

5102 

5552 

6292 

7853 

9086 

9838 

10349 

10364 

946 

3035 

5140 

6918 

10180 

358 

374 

839 

1124 

1913 

192S 

1943 

1958 



6333 
6313 
6428 
6478 
6523 
6573 
6670 
7*97 
7««2 
8170 
8463 
8733 
9067 
9108 
9S32 
9792 
9836 
100*6 
10346 
10361 
10480 

292 
807 
947 
1251 
1625 
1912 
1927 
1941 
19S7 
1972 
2127 
2263 
2476 
2829 
3078 
3327 
3579 
3844 
4135 
4435 
4723 
50)6 
5246 
S415 
S5t8 
57»1 
5999 
6276 
6404 
6499 
6594 
6991 
7265 
8071 



6336 
6385 
6431 
6480 
6526 
6575 
6672 
7114 
7t«9 
8175 
8465 
87(4 
9068 
9112 
9638 
97*3 
9147 
10090 
10347 
10362 
10491 

297 
809 
948 
1252 
1639 
1913 
1926 
1943 
1958 
1973 
2132 
2280 
2486 
2830 
3079 
3342 
3580 
3888 
4149 
4453 
4754 
5037 
5247 
5423 
5632 
5800 
6041 
6277 
6409 
6504 
6599 
7010 
7438 
8100 



6338 
6388 
6433 
6483 
6528 
6571 
6694 
7127 
7671 
8177 
8474 
87(6 
9069 
9151 
9679 
9794 
9859 
10111 
10348 
10363 
10503 

299 
840 
980 
1322 
1655 
1914 
1929 
1944 
1959 
1977 
2139 
2296 
2501 
2858 
3092 
3343 
3629 
3889 
4173 
4465 
4787 
5052 
5258 
5424 
5(33 
S801 
6042 
6399 
6412 
6507 
6602 
T0S3 
7439 
8129 



6345 
6390 
6440 
64*5 
6535 
6580 
6712 
7129 
7749 
8224 
9475 
8786 
9074 
922* 
9728 
9796 
9866 
10170 
10349 
10364 
10504 

306 
841 
981 
1323 
1676 
1915 
1930 
1945 
1960 
197* 
2150 
2301 
2533 
2BB0 
3111 
3391 
3630 
390* 
4186 
448 3 
4820 
5072 
5275 
5457 
5643 
5838 
6031 
6328 
6423 
6518 
6613 
7057 
7502 
8151 



6347 
6393 
6442 
6488 
6537 
SS83 
6»14 
7155 
7751 
8226 
8477 
8788 
9075 
9265 
9T31 
9797 
9863 
10174 
103SII 
10366 
10508 

320 
884 
987 
1379 
170S 
1916 
1931 
1945 
1961 
2013 
2153 
2302 
2S34 
2*94 
3132 
3392 
3651 
3927 
4187 
4484 
4834 
5091 
52*3 
5458 
5(49 
5839 
6069 
6333 
6426 
6523 
661S 
7058 
7503 
3171 



6350 
(395 
644S 
6490 
654* 
65Sf 
691* 
7157 
7752 
8256 
8531 
■87* 
9076 
92(9 
9735 
9798 
9891 
10176 
10351 
103(( 
10518 

324 
885 
1064 
1380 
1707 
1917 
1932 
1947 
1962 
2019 
2170 
2303 
3589 
2910 
3153 
3416 
3666 
3928 
4226 
4528 
4929 
5110 
5284 
5468 
5656 
5853 
6092 
6336 
6431 
6526 
6619 
7096 
7566 
8176 
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8356 
8632 
9052 
9221 
9729 
9830 
10318 

16S5 
1922 
1937 
1952 
1967 
2236 
2893 
3771 
47*6 
5714 
6350 
6395 
6445 
(490 
6540 
65*5 
830* 



382 

1291 

2383 

2844 

31(7 

3643 

4145 

4746 

5104 

563( 

6295 

8248 

9087 

9839 

10350 

10365 

1080 

3187 

5211 

7056 

10181 

360 

375 

885 

1217 

1914 

1929 

1944 

1959 



8406 
8633 
9056 
9266 
9732 
9834 
10374 

1814 
1923 
1938 
1953 
1968 
2237 
2994 
3908 
4819 
5783 
6352 
6402 
5447 
6497 
5542 
6592 
8435 



386 

1294 

2412 

2847 

3236 

3646 

4167 

4749 

5120 

5639 

6687 

8251 

9106 

9840 

10351 

10366 

1217 

3341 

5282 

7155 

10202 

361 

376 

92S 

1252 

1915 

1930 

1945 

I960 



9407 
8658 
9057 
9231 
9736 
9836 
10401 

1909 
1924 
1939 
1954 
1969 
2249 
3091 
3999 
4982 
5853 
6355 
6404 
6450 
6499 
5545 
6594 
8560 



746 

1401 

2415 

2880 

3238 

3759 

4169 

4777 

5122 

5707 

6690 

8301 

9738 

9841 

10352 

10367 

1321 

3466 

S3S1 

7437 

10218 

352 

333 

927 

1321 

1916 

1931 

1946 

1961 



8435 
8659 
9051 
9284 
9748 
9859 
10435 

1910 
1925 
1940 
1955 
1970 
2259 
3110 
4027 
5051 
5945 
6357 
6407 
6452 
6502 
6547 
6597 
8733 



749 

1404 

2444 

2883 

3256 

3762 

4249 

4780 

5179 

5710 

6984 

8304 

9739 

9846 

10353 

1036B 

1465 

3578 

5422 

7669 

10219 

363 

396 

923 

1380 

1917 

1932 

1947 

1962 



9464 
9733 
9059 
9301 
9750 
9930 
10460 

1911 
1926 
1941 
1956 
1971 
2262 
3131 
4055 
5071 
6069 
6364 
6409 
6459 
6504 
S55t 
6599 
9879 



755 

1646 

2447 

2987 

3258 

3900 

4252 

4810 

5182 

5777 

6987 

8427 

9740 

9875 

10354 

10369 

1579 

3696 

5491 

9175 

10512 

364 

729 

939 

1465 

1913 

1933 

194B 

1963 



8466 
8765 
9069 
9304 
9756 
9939 
10481 

1912 
1927 
1942 
1957 
1972 
2285 
3152 
4083 
5090 
6182 
6366 
6412 
6461 
6507 
6556 
6602 
9014 



758 

1649 

2476 

2990 

3276 

3903 

4445 

4813 

5250 

5780 

7107 

8430 

9741 

9880 

10355 

10370 

1705 

3842 

5596 

6354 

10518 

355 

730 

930 

ISOl 

1919 

1934 

1949 

1964 



6352 
6402 
6447 
6497 
(542 
(592 
6920 
7204 
7859 
8308 
8533 
8908 
9077 
9283 
9742 
9807 
9892 
10179 
10352 
10367 
10519 

327 
892 
1081 
1466 
1756 
1918 
1933 
1948 
1963 
2030 
2196 
2304 
2590 
29 42 
3173 
3432 
3669 
3980 
4227 
4529 
4931 
5128 
5317 
5484 
5657 
586 
6114 
6347 
6442 
6537 
6671 
7097 
7663 
8177 



8475 
8766 
9075 
9341 
9759 
9943 
10492 

1913 
1928 
1943 
1958 
1973 
23B9 
3172 
4148 
5109 
6299 
6369 
6414 
6464 
(509 
6559 
6604 
9067 



759 
1801 
2479 
3084 
3278 
3993 
4448 
4974 
5253 
5845 
7110 
8553 
9742 
9904 
10356 

1976 

3936 

5655 

8475 

10533 

366 

731 

934 

1570 

1920 

1935 

1950 

1965 



6355 
6404 
6450 
(499 
6545 
(594 
69(( 
7306 
7863 
8332 
8543 
8910 
9078 
9300 
9747 
9809 
9894 
10206 
10353 
10368 
10524 

358 
914 
1082 
1467 
1757 
1919 
1934 
1949 
1964 
2045 
2197 
2311 
3618 
2943 
3188 
3436 
3697 
3981 
4336 
4549 
4935 
5141 
5318 
S493 
5694 
586H 
6115 
6353 
6445 
6542 
6672 
7114 
7670 
8225 



8476 
8787 
9077 
9376 
9767 
10020 
10504 

1914 
1929 
1944 
1959 
2045 
3421 
3244 
4172 
5127 
6326 
6371 
6421 
6466 
6516 
6561 
6694 
9068 



761 
1804 
2604 
3086 
3298 
3995 
4541 
4977 
5321 
5848 
7211 
8556 
9747 
9930 
10357 

2085 

4099 

5729 

8631 

10534 

367 

732 

941 

1625 

1921 

1936 

19S1 

1966 



6357 
6407 
6452 
6502 
6547 
6597 
6968 
7221 
7903 
8334 
8560 
8934 
9080 
9303 
9749 
9817 
9901 
10231 
10354 
10369 
10531 

383 
918 
1123 
1500 
1814 
1920 
1935 
1950 
1965 
2059 
2222 
2315 
2654 
2976 
3189 
3467 
3698 
4000 
4284 
4561 
4936 
5143 
5338 
5493 
5695 
5869 
6158 
6355 
6450 
6545 
6694 
7128 
7671 
9236 



8477 
8188 
90H0 
9412 
9773 
10037 
10505 

1915 
1930 
19 45 
1960 
2135 
3453 
3264 
4256 
5187 
6328 
6374 
6423 
6469 
6518 
6564 
6991 
9112 



762 
2037 
2607 
3103 
3300 
4021 
4544 
5042 
5324 
5938 
7214 
8721 
9805 
9939 
10358 

2195 
4185 
5799 
B764 

368 
733 
942 
1705 
1922 
1937 
1952 
1967 



6364 
6409 
6459 
6504 
6554 
6599 
6991 
7264 
7990 
8343 
8590 
8936 
9091 
9340 
9755 
9819 
9904 
10232 
10 355 
10370 
10534 

3B6 
926 
1124 
1501 
1853 
1921 
1936 
19S1 
1966 
2086 
3323 
2316 
2690 
2977 
3230 
3468 
3742 
4028 
4287 
4603 
4971 
5175 
5344 
5535 
5714 
5912 
6159 
6366 
64S1 
6556 
6713 
7130 
7750 
8256 



8532 
8873 
90')2 
9458 
9791 
1D091 
10509 

1916 
1931 
19 46 
1961 
2136 
2 485 
3285 
4453 
525B 
5331 
6376 
6426 
6471 
6521 
6566 
7114 
9269 



988 
2D40 
2640 
3105 
3319 
4023 
4653 
5044 
5390 
5941 
7 254 
8724 
9806 
10167 
10359 

2 300 
4389 
5867 
3908 

734 
943 
1757 
1923 
1938 
1953 
1968 



SEa 0249 

sea 0269 

6366 

6412 

6461 

6907 

6556 

6602 

7009 

7437 

8034 

8354 

8630 

9014 

9094 

9375 

9758 

9824 

9930 
10236- 
10356 
10371 
10542 

730 

931 
1156 
1517 
1855 
1922 
1937 
1952 
1967 
3087 
2235 
2355 
2712 
2986 
3231 
3519 
3743 
4056 
4333 
4604 
4972 
5176 
5352 
5536 
5730 
5713 
6166 
6371 
6466 
6561 
6915 
7156 
77 il 
3309 

St;a 0250 

Sf;a 0270 

8533 
8909 
9095 
9495 
9794 

loni 

10525 

1917 
1932 
1947 
1952 
2139 
2617 
33()f) 
4549 
5328 
6333 
6 38 3 
6428 
6478 
652 3 
657 3 
7221 
9806 



991 
2121 
2643 
3122 
3321 
4049 
4656 
5053 
5393 
6062 
7257 
8Bf>7 
9822 
10344 
10360 

2314 

4482 
S997 

9 05 5 

370 
735 
941 
1902 
1924 
1939 
1954 
1969 
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.KCtLL 

.aExii 

.(LIST 



.PACE 
.REPT 

.S9TTL 



.TITLE 
.iORD 



1970 

2304 

3231 

3981 

5140 

5695 

6715 

8226 

9059 

10350 

10365 

1 

2314 

44B2 

5997 

8764 

1 

409 

1 

371 

736 

946 

1910 

1925 

1940 

1955 

1970 

2304 

3231 

3981 

5140 

5695 

5715 

8226 

9059 

10350 

10365 

317 

7056 

277 

1949 

13 

lOBO 

3187 

5211 

7056 

9222 

9733 

10506 

2 

275 

329 

347 

371 

401 

453 



1971 
2311 
3341 

4099 

5176 

5729 

6918 

83S4 

9069 

103S1 

103(6 

317 

2532 

4602 

6113 

B908 

141 

141 

372 

737 

961 

1911 

1926 

1941 

1956 

1971 

2311 

3341 

4099 

5176 

5729 

6918 

8354 

9069 

10351 

10366 

410 

7155 

360 

1953 

31 

1217 

3341 

3282 

7155 

9267 

9931 

10555 

276 
330 
348 
372 
425 
455 



1972 

2312 

3392 

413S 

5211 

5771 

6968 

8407 

9070 

10352 

10367 

779 

2772 

4934 

6227 

9072 

383 

277 

313 

763 

1080 

1912 

1927 

1942 

1957 

1972 

2312 

3392 

4135 

5211 

5771 

S958 

8407 

9070 

10352 

10367 

728 

7291 

730 

1957 

255 

1321 

3466 

i351 

7437 

9285 

9944 



277 
331 
349 
373 
427 
457 



1973 

2313 

3433 

4I8S 

S247 

5799 

7812 

84TS 

9071 

10353 

10368 

8S9 

2941 

4996 

6323 

10336 

763 

3S8 

374 

839 

1124 

1913 

1928 

1943 

1958 

1973 

2313 

3433 

418S 

5247 

5799 

7012 

847S 

9071 

10353 

10368 

839 

8473 

734 

1961 

280 

1465 

3578 

3422 

7669 

9301 

10021 



278 
332 
358 
374 
429 
459 



PDP-11/60 FPll-E HtRDHtRG DIAGROSTIC 
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483 

313 

543 

573 

615 

648 

675 

707 

1209 

1910 

1925 

1940 

1955 

1970 

2746 

2921 

3027 

4582 

6369 

6464 

6539 

7147 

7365 

7395 

7425 

7971 

8021 

8471 

9999 

11124 

11149 

11188 



435 

S15 

545 

575 

SIS 

650 

677 

1069 

1211 

1911 

192S 

1941 

1956 

1971 

2748 

2923 

3029 

4585 

6374 

6469 

3564 

7149 

7367 

7397 

7427 

7972 

8024 

9091 

10004 

11123 

11151 

111B9 



487 

517 

547 

577 

617 

636 

678 

1071 

1213 

1912 

1927 

1942 

1957 

1972 

2750 

2925 

3031 

4588 

6383 

6478 

6573 

7151 

7369 

7399 

7430 

7973 

9025 

9094 

10010 

11126 

11153 

11190 



489 

S19 

549 

579 

518 

661 

680 

1073 

1681 

1913 

1928 

1943 

1958 

2306 

2752 

2927 

4468 

4591 

6388 

6483 

6578 

7339 

7371 

7401 

7952 

7981 

8026 

910S 

10011 

11128 

11156 

11191 



1976 
2314 
3466 
4227 
52B2 
5839 
705* 
8533 
9072 
10354 
10369 
946 
3033 
5140 
6617 



3»0 

37S 

885 

1217 

1914 

1929 

1944 

1959 

1976 

2314 

3466 

4227 

5282 

5839 

7056 

8533 

9072 

10354 

10369 

1705 

8631 

926 

1965 

283 

1570 

3696 

5491 

8175 

9305 

10088 



2019 
2366 
3S20 
43M 
5318 
5867 
7097 
8631 
9086 
103SS 
10370 
1080 
3187 
5211 
6918 



361 

376 

926 

1252 

1913 

1930 

1945 

1960 

2019 

2366 

3520 

4389 

531B 

5867 

7097 

8631 

9086 

10355 

10370 

2085 

9072 

941 

1969 

294 

1705 

3842 

S596 

8354 

9342 

10172 



279 291 

333 334 

360 361 

375 388 

431 433 

461 463 



2085 
2532 
3561 
443S 
5351 
5913 
715S 
8659 
9098 
103S6 
11298 
1217 
3341 
S2B2 
7056 



362 

383 

927 

1321 

1916 

1931 

1946 

1961 

2085 

2532 

3561 

443S 

5351 

5913 

7155 

8659 

9098 

10356 

11298 

2296 

9106 

1913 

2296 

317 

1976 

3926 

3633 

8475 

9373 

10234 



310 
333 
362 
399 
435 
465 



2113 
2590 
3578 
4482 
5387 
5997 
7206 
RT64 
9742 
10357 

1321 
3466 
5351 

7155 



363 
386 
928 
1380 
1917 
1932 
1947 
1962 
2113 
2590 
3578 
4482 
5387 
5997 
7206 
8764 
9742 
10357 

2314 
9301 
1917 
2311 
383 
2095 
4099 
5729 
8631 
9413 
10314 



311 
336 
363 
390 
437 
467 



21-93 
2772 
3630 
4529 
5422 
6042 
7292 
8713 
9930 
10358 

1463 
3579 
5422 
7292 



364 
729 
929 
146S 
1913 
1933 
194) 
1963 
2195 
2772 
3630 
4529- 
5422 
6042 
7292 
8788 
9930 
10359 

3926 
9530 
1921 
9052 
410 
2195 
4185 
5799 
8764 
9459 
1033S 



2223 
2830 
3667 
4602 
5458 
6113 
7335 
8908 
10336 
10359 

1570 
3696 
5491 
7437 



365 

730 

930 

1501 

1919 

1934 

1949 

1964 

2223 

2830 

3667 

4602 

5458 

6113 

733S 

8908 

10336 

10359 

4389 
9729 

1925 
9069 
591 
2300 
4389 
3867 
8908 
9496 
10375 



312 313 

337 338 

364 365 

391 392 

439 441 

469 471 
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491 

321 

551 

581 

635 

662 

682 

1075 

1683 

1914 

1929 

1944 

1959 

2508 

2754 

2929 

4470 

4594 

6393 

6488 

6583 

7341 

7373 

7403 

7953 

7982 

8029 

9407 

10117 

11130 

11157 

11194 



493 

523 

553 

583 

636 

663 

684 

1077 

1685 

1915 

1930 

1945 

1960 

2510 

2756 

2931 

4472 

4597 

6402 

6497 

6592 

7343 

7375 

7405 

7954 

7983 

3030 

9408 

10164 

11133 

11159 

11197 



495 

525 

555 

595 

637 

664 

686 

1191 

1687 

1916 

1931 

1946 

1961 

2512 

2758 

2933 

4474 

5924 

6407 

6302 

6597 

7345 

7377 

7407 

7955 

7984 

9031 

9485 

10204 

11134 

11161 

11200 



497 

527 

557 

599 

638 

666 

688 

1193 

1689 

1917 

1932 

1947 

1962 

2514 

2760 

2935 

4476 

6052 

6412 

6307 

6602 

7347 

7379 

7409 

7956 

7985 

8336 

9486 

10310 

1113S 

11166 

11204 



499 

529 

559 

600 

639 

667 

690 

1193 

1691 

1913 

1933 

1949 

1963 

2516 

2762 

2937 

4478 

6326 

6421 

3513 

6609 

7349 

7381 

7411 

7957 

7986 

8338 

9487 

10343 

11136 

11169 

11206 



501 

531 

561 

601 

640 

668 

692 

1197 

1693 

1919 

1934 

1949 

1964 

2518 

2764 

3015 

4564 

6331 

6426 

6521 

7135 

7351 

7383 

7413 

7958 

7987 

8340 

94B8 

10543 

11137 

11171 

11207 



2296 
2941 
3696 
4638 
5491 
6159 
7437 
8936 
10344 
10360 

1705 
3842 
5596 
7669 



366 

731 

934 

1570 

1920 

1935 

1950 

1965 

2296 

2941 

3696 

4638 

5491 

6159 

7437 

8936 

10344 

10360 

5491 

10314 

1929 

9679 

728 

2314 

4482 

5997 

9055 

9530 

10402 



314 
339 
366 
393 
443 
473 



503 

533 

563 

602 

641 

669 

702 

1199 

1695 

1920 

1935 

1950 

1965 

2520 

2766 

3017 

4567 

6336 

6431 

6526 

7137 

7353 

7385 

7415 

7966 

7988 

8345 

9489 

10545 

11139 

11174 

11210 



2297 
2977 
3743 
4934 
5536 
6227 
7503 
9052 
10345 
10361 

1902 
3926 
5655 
8175 



367 

732 

941 

1625 

1921 

1936 

19S1 

1966 

2297 

2977 

3743 

4934 

5536 

8227 

7503 

9052 

10345 

10361 

6113 

10555 

1933 

10371 

739 

2532 

4602 

6113 

9072 

9534 

10436 



315 
340 
367 
394 
445 
475 



505 

535 

565 

604 

642 

670 

703 

1201 

1697 

1921 

1936 

1951 

1966 

2522 

2768 

3019 

4570 

6345 

6440 

6535 

7139 

7357 

7387 

7417 

7967 

8017 

9347 

9490 

11113 

11141 

11176 

11212 



2298 
3035 
3842 
4972 
5596 
6277 
7669 
9053 
10346 
10362 

1976 
4099 
5729 
8354 



369 

733 

942 

1705 

1922 

19 37 

1952 

1967 

2298 

3035 

3842 

4972 

5596 

6277 

7669 

9053 

10346 

10362 

6227 

1937 

11298 

839 

2772 

4934 

6227 

9106 

9640 

10461 



326 
341 
368 
395 
447 
477 



507 

537 

567 

611 

645 

672 

704 

1203 

1699 

1922 

1937 

1952 

1967 

2524 

2915 

J021 

4573 

6350 

6445 

6540 

7141 

7359 

7389 

7419 

7968 

8013 

8349 

9491 

11116 

11143 

11180 

11214 



2299 
3079 
3889 
4996 
5633 
6617 
7751 
9054 
10347 
10363 

2085 
4185 
5799 
8475 



369 

734 

943 

1757 

1923 

1939 

1953 

1968 

2299 

3079 

3889 

4996 

5633 

6617 

7751 

9054 

10347 

10363 

6617 

1941 

930 
2941 
4996 
6617 
9110 
9681 
10482 



327 
344 
359 
399 
449 
479 



S09 

539 

569 

612 

646 

673 

705 

1205 

1701 

1923 

1939 

1953 

1968 

2526 

2917 

3023 

4576 

6355 

6450 

6545 

7143 

7361 

7391 

7421 

7969 

8019 

8467 

9970 

11117 

11144 

11182 

11215 



SEQ 0251 
SEO 0271 

2300 

3187 

3926 

5037 

5655 

6672 

8175 

9055 
10349 
10364 

2195 
4389 
5867 
8631 



370 

735 

944 

1902 

1924 

1939 

1954 

1969 

2300 

3197 

3926 

5037 

5655 

6672 

8175 

9055 

10349 

10364 

6918 

1945 

946 
3035 
5140 
691B 
9153 
9729 
1049 3 



328 
346 
370 
400 
451 
481 

SEQ 025 2 
SEa 0272 

511 

541 

571 

614 

647 

674 

706 

1207 

1909 

1924 

1939 

1954 

1969 

2528 

2919 

3025 

4579 

6364 

6459 

6554 

7145 

7363 

7393 

7423 

7970 

8020 

8469 

9975 

11122 

11147 

11185 

11213 
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